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MCP Mathematics
Research Support for Modern Curriculum Press Mathematics

The Modern Curriculum Press Mathematics (MCPM) program’s approach to mathematics instruction is
firmly grounded in the practices for the teaching of mathematics that have been shown to be effective

through numerous research studies. Unique to MCPM is its implementation of a combination of
empirically valid components of effective mathematics instruction. The MCPM lesson approach heavily
emphasizes problem solving through the use of direct instruction, a four-step problem solving strategy,
guided and independent practice, and real-world application. To encourage the development of higher-

order thinking skills, MCPM presents word and story problems that require students to draw upon 
and integrate multiple skills and strategies to find a solution. Additionally, the program emphasizes 
the practice of estimation, mental math, and calculator activities. To enhance instruction, MCPM 

materials provide teachers with assistance in identifying and remedying common errors. Other program
elements supported by the research literature include error identification and remediation, 

frequent and cumulative assessment, and instruction aimed at developing algebra-readiness and 
geometry-readiness. In addition, the scope and sequence of the program is aligned to 

national standards put forth by the National Council of Teachers of Mathematics (NCTM) and 
the National Assessment of Educational Progress (NAEP).

The research presented here in support of MCPM is not an exhaustive review of the literature. Rather, the
studies chosen are among the most methodologically sound and include research reviews, meta-analyses,
and studies with experimental designs. Opinion papers and illustrative reports were not included. Table 1,
provided as an appendix, lists the characteristics of the empirical studies included in this review.

Research Paper 1-800-321-3106 • www.mcpmath.com
1

Program Description: 

The MCPM Lesson Approach

The direct instruction method of teaching 
mathematics is evident in the lesson approach.
Each lesson begins with a developed model that
demonstrates the algorithm and concept being
taught in a problem-solving situation that actively
engages students. The model usually includes a
visual element, such as a drawing, chart, or table,
from which students must extract information to
solve the problem presented.  In the problem
solving strategy lesson, the teacher guides students

through the problem, working through the four-
step SEE, PLAN, DO, CHECK strategy while
introducing the new algorithm or skill needed to
arrive at the correct answer. In the SEE, PLAN,
DO, CHECK strategy, students “SEE” the 
information needed to solve the problem in the
artwork provided. They then “PLAN” a method
for solving the problem by using their reasoning
skills to determine what operations are needed.
The “DO” step involves using the algorithm or
skill that is the focus of the chapter to find the
solution. Finally, students “CHECK” their 
solution using estimation or computation.
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For example, a problem in the Grade 3 text
presents the following situation:

Luis and Pedro decide to buy a planter
and a card for their parents’ anniversary.
Luis has saved $8.45 and Pedro saved
$6.58. How much will they spend?
How much money will they have left?

The SEE step requires students to write down
the cost of the planter and the card, which they
must determine by finding the prices for each
item in the picture that accompanies the prob-
lem. They also are asked to record the informa-
tion from the problem about the amount of
money each boy saved. Then students are told:

We need to find: 
the total cost of the planter and card.
the combined savings of the two boys.
the difference between these two amounts.

Students then implement the PLAN step. They
are told: 

To find how much the planter and card
cost together, we add ____ and ____. To
find the amount they have left, we sub-
tract their costs from their total money.

In the DO step, students are given the equa-
tions for calculating the cost of the planter plus
the card and for calculating the combined sav-
ings of the two boys. A blank equation box
guides them to subtract the total cost of the
items from the boys’ total savings. Students are
then guided to record this information:

The boys will spend _____ and have
_____ left over.

For the CHECK step, students are provided
with an equation to add together the two
amounts they had written above to make sure
that they are equal to the total amount that the
boys had saved.

Following this introduction to the lesson, teachers
provide instruction for further development of 
the skill being taught and work through practice
problems with the class. Following this guided
practice, additional practice problems are present-
ed for students to work independently. These
practice sections include both computation 
problems and word problems. 

The problem solving lesson in each chapter
includes word problems that focus on real-world
situations and present high-interest information.
Students first solve story problems using the
SEE, PLAN, DO, CHECK strategy in concert
with their newly acquired skill or algorithm. The
story problems engage students in real-world
applications of the mathematics knowledge they
have gained in the lesson. For example, a real-
world problem in the Grade 4 text asks:

There are 8 tables in the school cafete-
ria. If 56 students are eating lunch, how
many students are seated at each table?

Students receive frequent opportunities to 
practice and hone their problem-solving skills.
Both routine and non-routine problems are
included. Some items on problem solving pages
ask students to compose their own problems 
or to modify existing problems. At least four
problems on each problem-solving page require
both the use of skills and strategies learned in
the current lesson and previously learned mater-
ial. These items specifically target higher-order
thinking skills such as analysis, comprehension,
synthesis, and evaluation. The following is an
example of a higher-order thinking problem
from the fourth-grade text that develops the
skills of analysis and evaluation:

One dozen eggs and 2 half gallons of milk
cost $3.35. Two dozen eggs and 2 half
gallons of milk cost $4.30. How can you
use subtraction to find which costs more,
1 dozen eggs or 1 half gallon of milk?
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MCPM encourages the development of number
sense in several ways. Mental math problems are
presented at the start of each lesson as a warm-
up activity. Teachers can use this oral computa-
tion exercise as an opportunity to monitor stu-
dents’ progress in the development of number
sense and to encourage the use of strategies for
mental computation. For example, in one such
activity the teacher asks students to multiply the
following by 4:

1. $.25

2. $1.50

3. $10.01

4. $.50

5. $.39

6. $.99

7. $1.19 

Suggested strategies are included in the Teacher’s
Guide. For example, the strategy given for item
5 is to round $.39 to $.40, multiply, and then
subtract the extra $.04 to arrive at the solution. 

Number sense also is encouraged in the
MCPM program through calculator lessons,
which are introduced beginning in third grade.
These activities are used to help students
explore number patterns, do calculations,
check estimates, and investigate functions.
Students gain practice in using the functions
of a calculator while completing activities that
reinforce and enhance their mathematical
skills. One such activity in a unit on division
facts in the Grade 3 text teaches students how
to use the square root key on their calculators.
The activity begins with a picture of a girl
holding a calculator. Students read:

I am thinking of a secret number. When
I multiply the number by itself, the
answer is 49. What is the secret number?

They are then instructed to use trial-and-error
to find the number by completing a series of
“calculator codes” that involve multiplying 5 X
5, 6 X 6, and 7 X 7 using the calculator. After
finding the secret number in this way, students
are told:

We can find the answer on the calculator
another way. 49 is called the square of 7.
7 is called the square root of 49.

The lesson page depicts the square root symbol
to help students find the square root key on
their calculators. They are instructed on how 
to use that key. More practice is provided by
having students find the square roots of 225,
289, 3136, and 7396.

These calculator lessons are another example of
the active learning approach taken by MCPM.
They provide further opportunities for students
to learn, practice, and apply critical-thinking
skills. Calculators are also sometimes used in the
CHECK step of the four-step problem-solving
process. 

Another special feature of the MCPM program is
the attention given to identifying and correcting
common errors. Each lesson highlights the com-
mon errors relevant to that lesson and provides a
detailed discussion of the error along with a sug-
gestion for remediation. Across each chapter, all
of the common errors for that mathematical
topic are discussed and abundant assistance is
given for remedying the error patterns.

Several different assessments are included in the
MCPM program. Each chapter concludes with
a chapter test that measures students’ mastery of
all skills taught in the chapter. An alternate
form of the test also is included. These assess-
ments help teachers to track their students’ level
of mastery of algorithms and basic skills.
Cumulative assessment pages are provided in
each chapter (starting at Grade 1) to maintain
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prior learning through reviewing all skills taught
up to that point. To help students become com-
fortable with standardized testing, the cumula-
tive assessments are presented in a standardized
testing format beginning in mid-second grade.

Theoretical and 
Empirical Support for 
the MCPM Approach

The Effectiveness of Direct Instruction

Much research supports the use of direct instruc-
tion for teaching mathematics. This research
includes studies comparing direct instruction cur-
ricula to traditional basal mathematics curricula
in diverse groups of elementary school students,
including those with learning problems and/or
low math achievement. Some studies have tested
the overall direct instruction approach, while oth-
ers have focused on particular aspects of it, such
as the four-step problem-solving strategy and the
role of frequent practice. Throughout the
research literature, results have documented the
effectiveness of the direct instruction approach.  

Support for direct instruction has come from
research reviews and meta-analytic studies that
have highlighted direct instruction as an effective
and exemplary means of helping students
develop mathematical processes for successful
problem solving (Hembree, 1992; Mayer, 2002).
Additionally, when the direct instruction
approach has been compared to a traditional
basal mathematics curriculum, the students
taught using direct instruction were found to
perform better on tests of computation and year-
end tests (Crawford & Snider, 2000). Even a
brief (five-week) exposure to direct instruction
improved the problem-solving performance of
elementary school students (Anderson, Olson, &
Wrobel, 2001). Students also reported greater

enjoyment of math instruction when taught
using direct instruction (Anderson et al., 2001).
It follows that students who enjoy math will be
more likely to persevere and gain mastery.

Similar results have been found when the prob-
lem-solving and extended practice components of
the direct instruction approach have been evalu-
ated. Students who received instruction in prob-
lem solving using a paradigm similar to the
MCPM SEE, PLAN, DO, CHECK method
performed better on a test of problem solving,
had a more positive attitude toward math, and
used problem solving more in other subject areas
compared to students who received traditional
instruction (Higgins, 1997). Research indicates
that providing students with extended practice
appears to serve two purposes: re-teaching of the
skill for students who had not yet mastered it
and relating of the previously learned skill to new
skills, resulting in the formation of interrelation-
ships among concepts that improved retention
and yielded higher achievement test results (Hett,
1989). 

Direct Instruction with 
Low-Achieving Students

Direct instruction has been shown to be partic-
ularly effective for teaching math to low-achiev-
ing students and students who are at-risk for
math failure. Several meta-analyses and research
reviews have found a strong positive effect for
direct instruction with these students
(Goldman, 1989; Xin & Jitendra, 1999; Baker,
Gersten, & Lee, 2002; Kroesbergen & Van
Luit, 2003). Direct instruction was found to be
more effective than other methods for teaching
basic facts (Kroesbergen & Van Luit, 2003).
Since basic facts are the foundation for more
advanced math concepts and are critical for stu-
dents to master in elementary school, this find-
ing provides strong support for using a program
such as MCPM in the elementary grades. 
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When low-achieving students were taught using
such direct instruction methods as modeling,
active learning, hands-on problem solving, guid-
ed practice, and independent practice, they
showed improved mastery of basic skills, solved
computation and word problems correctly in
less time than students who received traditional
instruction, and had higher self-ratings of acad-
emic motivation, attitudes toward math, and
perceived academic and social competence
(Darch, Carnine, & Gersten, 1983; Kamé enui,
Carnine, Darch, & Stein, 1986; Din, 1998;
Ginsburg-Block & Fantuzzo, 1998). Additional
practice on its own did not result in differences
in achievement or attitude; rather, coupling the
problem-solving strategies taught in direct
instruction with extensive practice in using the
strategies is key (Goldman, 1989; Darch et al.,
1983; Jitendra & Xin, 1997; Xin & Jitendra,
1999). Strategy training also was shown to
effectively help low-achieving students general-
ize skills to other types of word problems and
maintain learning gains over time (Xin &
Jitendra, 1999). MCPM is a model program in
this respect, combining direct instruction of
problem-solving strategies with abundant guid-
ed and independent practice.

Developing Higher Order 
Thinking Skills

Developing higher-order thinking skills is an
educational priority put forth in both the
NCTM and NAEP standards for mathematics.
The MCPM program features frequent inclusion
of problem-solving activities that require students
to integrate computation skills, problem-solving
strategies, and logical reasoning. Practicing these
skills in concert helps students to develop higher-
order thinking. Students taught using a curricu-
lum that emphasized the linking of prior learning
with new learning and practice in real-world
problem solving requiring the use of a combina-

tion of skills and strategies showed greater con-
ceptual understanding, were better at generating
new problems, and succeeded at a higher rate in
solving a word problem (Jitendra, Kameenui, &
Carnine, 1994). Overall, this group showed evi-
dence of the higher-order skill of making connec-
tions between diverse skills and strategies. When
students received instruction and daily practice in
problem solving that focused on combining com-
putational skills and problem-solving strategies,
they evidenced improvement on a test of critical
thinking along with increased confidence in
problem solving and improvements in their
approach to problem solving that reflected the
acquisition of higher-order skills (Jackson, 2000). 

Acquiring the higher-order skills of composition,
conjunction, and inverse are thought to be
important foundations for higher-order thinking
(Durnin, Perrone, & McKay, 1997). Research
results with an instructional approach that
emphasized problem-solving activities similar to
those in MCPM has been shown to help stu-
dents develop these skills (Durnin et al., 1997).
Active learning and direct instruction in prob-
lem-solving processes, which are core aspects of
MCPM’s overall lesson approach, also have been
linked to the development of higher-order skills
(Kameenui et al., 1986; Durnin et al., 1997;
Coy, 2001). Students who received instruction
in problem-solving processes showed better per-
formance on tests of skills, tasks, and problem
solving, as well as on a measure of the transfer of
learning (Durnin et al., 1997). Frequent practice
with word problems, another key feature of the
MCPM program, also is associated with higher-
order skill development (Coy, 2001). This find-
ing is especially true when the word problems
present familiar real life situations (Coy, 2001),
as they are in the MCPM program.
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Developing Number Sense

Facilitating the development of number sense is
advocated by both the NCTM and NAEP stan-
dards. Number sense involves comfort and flexi-
bility with the relative size of whole numbers,
fractions, and decimals and the relationships
between them. It also includes a sense of the
properties of numbers and of relationships
between computational operations. For exam-
ple, students with well-developed number sense
know that they can use subtraction to check the
results of an addition problem and can use esti-
mation to ballpark the answer to a computa-
tional problem before calculating the exact
answer. Researchers suggest that elementary
school is the ideal time for students to develop
this ability (Sowder & Schappelle, 1994). 

The MCPM program facilitates the develop-
ment of number sense in several ways.
Estimation is encouraged before proceeding
with problem solving so that students have a
sense of the approximate size of the answer they
are solving for. The CHECK step in the four-
step SEE, PLAN, DO, CHECK problem-solv-
ing strategy instructs students to use a number-
sense technique to verify their answer (such as
using addition to check subtraction). The pro-
gram also helps students to develop number
sense through its inclusion of practice in estima-
tion skills, mental math, and calculator skills in
each lesson. A review of research literature sup-
ports all of these practices as effective ways of
encouraging number sense (Sowder &
Schappelle, 1994). 

Some educators have feared that the introduc-
tion of calculators in mathematics instruction
would interfere with students’ mastery of basic
skills and have been hesitant to adopt calcula-
tors into the curriculum (Hembree & Dessart,
1986). However, a meta-analysis found that if
students have mastered basic computational

skills with paper and pencil, calculators do not
interfere with the ability to perform basic skills
(Hembree & Dessart, 1986). Students actually
improved in their paper-and-pencil math skills
and in their problem solving skills after calcula-
tor skill training (Hembree & Dessart, 1986;
Hembree, 1992). Compared to a group of stu-
dents with no exposure to calculators, students
who had used calculators for more than three
years performed significantly better on tests of
mental computation, number knowledge, and
real-world problem solving (Groves, 1994).
Additionally, students who used calculators in
mathematics instruction had more positive atti-
tudes toward mathematics and a higher math
self-concept (Hembree & Dessart, 1986). When
calculators were allowed in achievement testing
of computation and problem solving, students
performed significantly better (Hembree &
Dessart, 1986). Special curriculum developed
around calculators, such as that included in
MCPM, has been shown to improve mathemat-
ics achievement (Hembree & Dessart, 1986).

By introducing calculator lessons beginning in
Grade 3, the MCPM program helps to ensure
that students have a foundation of competence
in pencil-and-paper computation before inte-
grating the use of a calculator into their lessons.
Calculator use introduced at this point in a
child’s math education has been found to
encourage students to explore math, work with
large numbers to solve real-world problems, and
record numbers that they found overly time-
consuming and cumbersome to write by hand
(Groves, 1994). Primary-grade students
equipped with calculators worked with larger
numbers, negative numbers, and decimals at an
early point in their mathematical learning than
is typical (Groves, 1994). Such activities suggest
that the use of calculator lessons such as those
included in MCPM aids in the development of
number sense.
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Identifying and Remedying 
Common Errors

Another special feature of the MCPM program is
the attention given to identifying and correcting
common errors. Error remediation has been
shown to be an important aspect of effective
mathematics instruction, especially with low-
achieving students (Baker et al., 2002). Students
who were given feedback on their errors improved
their math achievement scores. Curricula with an
error correction component were found to result
in higher scores for computation, math concepts,
and problem solving (Stefanich & Rokusek, 1992;
Crawford & Snider, 2000). Researchers have high-
lighted the importance of training teachers to rec-
ognize common errors in students’ work and to
intervene effectively as important in mathematics
instruction (Stefanich & Rokusek, 1992). When
teachers were trained in how to determine whether
students’ errors were careless or systematic and
how to remedy the errors, math performance
improved (Darch et al., 1983). The procedure
used for error correction was very similar to that
presented in the Common Errors/Intervention fea-
ture included in each of the MCPM lessons. 

The need for providing teachers with assistance
in identifying and remedying common errors is
demonstrated by a study that sought to deter-
mine whether preservice teachers had similar
misconceptions about mathematical operations
as those commonly seen in students (Graeber,
Tirosh, & Glover, 1989). Findings indicated
that 39% of teachers gave incorrect responses to
four or more of 13 multiplication or division
problems. Interviews with these teachers uncov-
ered the presence of common misperceptions
about mathematical operations in the reasoning
they gave to support their incorrect answers.
The authors conclude that “efficient strategies
are needed for training teachers to monitor and
control the impact that misconceptions and

primitive models have on their thinking and
their students’ thinking” (p. 100). The
Correcting Common Errors feature in the
MCPM lessons provides just such an efficient
and effective strategy.

Frequent and Cumulative Assessment

Assessment has been found to be most effective
when it is a frequent and well-integrated aspect
of mathematics instruction (Brosnan & Hartog,
1993), as it is in the MCPM program. In a
research synthesis, Dempster (1991) highlighted
the importance of frequent review and assess-
ment. Research on assessment has shown that
tests can promote learning and retention of
material. Testing previously learned content
combined with recently learned content over
increasing time intervals is especially effective.
In fact, according to the research Dempster
reviewed, “frequent cumulative tests result in
higher levels of achievement than do infrequent
tests or tests related only to content since the
last test” (p. 73). These research results provide
strong support for the effectiveness of the
cumulative assessment feature of the MCPM
program in facilitating the learning and reten-
tion of mathematics.

Algebra and Geometry Readiness 

Fostering readiness for algebra and geometry in
elementary school is required under both the
NCTM and NAEP standards. In keeping with
these standards, MCPM introduces students to
variables in Grade 4, and an algebra unit is
included in the Grade 6 text. Research indicates
that students with strong arithmetic skills have
been found to be well-prepared for learning
algebra (Rotman, 1991). In particular, students
who understood arithmetic symbols, number
properties, the order of operations, and problem
solving were successful in an algebra course.
These foundational skills must be mastered
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early on in students’ mathematics education in
preparation for later coursework in algebra. The
scope and sequence of the MCPM program
includes extensive instruction, review, and prac-
tice in all of these pre-algebra skills across multi-
ple years of mathematics instruction. 

Geometry readiness also is fostered across the
curriculum’s scope and sequence. Lessons on
polygons, lines, rays, angles, symmetry, congru-
ency, similar figures, and circles provide instruc-
tion in the basic geometry skills needed for suc-
cess in more advanced geometry work in middle
and high school mathematics courses. The ele-
ments of the MCPM lesson approach (whose
effectiveness has been validated by research) are
used in the teaching of pre-algebra and geome-
try concepts and skills, making it likely that stu-
dents who receive instruction through the
MCPM program will be prepared to succeed in
algebra and geometry courses.

Adherence to National 
and State Standards
Specifications for mathematics education set by
NAEP (NCES, 2004) prescribe that the follow-
ing be included in classroom mathematics
instruction:

• Number sense, properties, and operations

• Measurement

• Geometry and spatial sense

• Data analysis, statistics, and probability

• Algebra and functions

• Conceptual understanding 

• Procedural knowledge

• Problem solving

• Reasoning

• Communication

• Connection

The NAEP standards are a framework for
assessment more than for teaching, since they
are the standards around which national assess-
ments are developed. The NAEP specifications
reflect the curriculum standards set forth by
NCTM (NCTM, 2004a). The following
NCTM content standards reflect what students
should be taught in Pre-K through Grade 12
mathematics:

• Number and operations

• Algebra

• Geometry

• Measurement

• Data analysis and probability

Additionally, the standards include five process
standards that focus on how content knowledge
is gained and applied:

• Problem solving

• Reasoning and proof

• Communication

• Connections

• Representations

Although all of the standards apply across all
grades, the degree of emphasis on each of the
content standards differs across the grade span.
Of particular importance in pre-kindergarten
through grade 2, according to NCTM, is devel-
oping understanding of numbers and operations
and of geometry (NCTM, 2004b). Numeration
and operations is given heavy emphasis in the
MCPM curriculum for kindergarten and first
and second grade. Children learn through
counting with objects and money. Basic addi-
tion and subtraction facts are emphasized, with
multiplication facts being introduced in grade
2. Children also are introduced to the concept
of fractions in the primary grades. Geometry
and measurement are integrated into the
MCPM curriculum with the introduction of
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polygons and symmetry. Children also learn
standard and nonstandard units of measurement
and graphing with tables and bar graphs.
Problem solving skills, including creating an
algorithm from a word problem, selecting the
correct operation, and using data, also are
taught in the K-2 MCPM curriculum.

In grades 3 through 6, the NCTM standards
that are emphasized include computational flu-
ency, algebraic thinking and reasoning, repre-
sentation and communication, problem solving
and connections. Multiplication and division
are given heavy emphasis in the MCPM cur-
riculum for grades 3-6. Operations with frac-
tions and decimals are taught extensively.
Instructional content in geometry includes
polygons, lines and line segments, rays and
angles, symmetry, congruency, and circles.
Students are instructed in the calculation of
area, perimeter/circumference, and volume. The
study of measurement begins with an intuitive
introduction to both the Metric and Customary
systems. Students learn to seamlessly change
from one unit of measure to another within
each system and learn to calculate with units of
measure. Instructional content in data analysis
includes pictographs, bar graphs, line graphs,
circle graphs, line plots, stem-and-leaf plots, and
histograms. Students learn to solve problems
involving simple and compound probability, as
well as combinations and permutations.
Algebraic thinking through the use of variables
is introduced in grades 4 and 5, and algebra is
explicitly taught in grade 6. As in the K-2 cur-
riculum, the MCPM curriculum for grades 3-6
emphasizes problem-solving skills in every chap-
ter across content areas.

State standards have been developed that reflect
those set forth by NCTM and NAEP. The
MCPM curriculum’s scope and sequence has
been aligned with state standards for mathemat-
ics education in California, Florida, and Texas. 

Summary and Conclusions
The research base underlying the MCPM
approach to mathematics instruction is strong.
In particular, much research exists that supports
the MCPM lesson approach of using active
learning, direct instruction, guided and inde-
pendent practice, a four-step problem-solving
strategy, and real-world application problems.
Higher-order thinking is encouraged through
MCPM’s inclusion of word and story problems
that require the use of multiple skills and strate-
gies. MCPM’s emphasis on mental math, esti-
mation, and calculator exercises helps students
develop number sense. By providing teachers
with explicit help in identifying and correcting
common errors, the MCPM materials direct
teachers’ intervention to remedy students’ care-
less and systematic mistakes early on in the
learning process. MCPM also promotes learning
and retention through the inclusion of resources
for frequent assessment and cumulative assess-
ment. Students who are taught using the
MCPM curriculum in elementary school are
instructed in the skills they need to be ready for
more advanced learning in algebra and geome-
try in middle school and beyond. Further,
MCPM is congruent with national and state
standards for the mathematics content and
processes that are to be taught in kindergarten
through sixth grade. 

The unique lesson approach, frequent assess-
ment opportunities and high correlation to
standards-based programs sets the MCMP pro-
gram apart as an exemplary research-based pro-
gram that achieves results in every math class-
room where it is implemented with fidelity.
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1 This four-step strategy for problem solving represents a widely accepted sequential approach to math instruction and has its foundation in the work of
Polya (1957).

Appendix
Table 1. Key Characteristics of Empirical Studies Supporting the MCPM Program

Topic Author and Number of Grade Student Type of Results
Year subjects Ability Comparison

Calculator use Groves (1994) 85 3, 4 Average 2 groups; nonrandom Positive

Calculator use Hembree & 79 studies K-12 Varied Meta-analysis Positive
Dessart (1986)

Calculator use Hembree (1992) 28 studies 4-11 Varied Meta-analysis Positive 

Direct instruction Baker et al. (2002) 17 studies 2-11 Low achieving Meta-analysis Positive

Direct instruction Crawford & 46 4 Low average 2 groups pre-post; Positive
Snider (2000) nonrandom

Direct instruction Darch et al. 73 4 Low achieving 4 groups pre-post; Positive
(1983) random

Direct instruction Din (1998) 19 2-12 Low achieving 1 group pre-post; Positive
nonrandom

Direct instruction Jitendra et al. (1994) 24 3 Varied 2 groups; nonrandom Positive

Direct instruction Kameenui et al. 81 1, 2, 4 Varied 2 groups pre-post; Positive 
(1986) random

Direct instruction Kroesbergen & 58 studies K-6 Low achieving Meta-analysis Positive
Van Luit (2003)

Error diagnosis Graeber et al. 129 College Preservice 1 group Showed similar error
(1989) teachers patterns to students

Error diagnosis Stefanich & 25 4 Varied 1 group pre-post; Mostly positive
and remediation Rokusek (1992) random

Error diagnosis Crawford & Snider 46 4 Low average 2 groups pre-post; Positive
and remediation (2000) nonrandom

Error diagnosis Darch et al. 73 4 Low achieving 4 groups pre-post; Positive
and remediation (1983) random

Higher-order Coy (2001) 28 5 High-average 1 group pre-post; Mostly positive
thinking nonrandom

Higher-order Durin et al. (1997) 58 4, 5 Average 2 groups pre-post; Mostly positive
thinking random

Higher-order Jackson (2000) 17 6 Average 1 group pre-post; Mostly positive
thinking nonrandom

Problem solving Anderson et al. 75 1, 3, 6 Varied 1 group pre-post; Mostly positive
(2001) nonrandom

Problem solving Durin et al. (1997) 58 4, 5 Average 2 groups pre-post; Mostly positive
random

Problem solving Ginsburg-Block & 104 3, 4 Low achieving 4 groups pre-post; Positive
Fantuzzo (1998) random

Problem solving Hembree (1992) 37 studies 3-11 Varied Meta-analysis Positive 

Problem solving Higgins (1997) 137 6, 7 Varied 2 groups pre-post; Positive
nonrandom

Problem solving Jitendra & Xin (1997) 14 studies K-12 Low achieving Research synthesis Positive 

Problem solving Xin & Jitendra (1999) 25 studies K-12 Low achieving Meta-analysis Positive 

Review and Hett (1989) 2 classrooms 4, 5 Average and 2 groups pre-post; Positive
practice above random
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