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Math Online Intervention is a program for Grade 1

through Algebra. It is designed to help teachers

diagnose student strengths and weaknesses via

online diagnostic testing, and then quickly address the

learning needs of individual students. Math Online

Intervention includes powerful assessment, diagnosis,

intervention, and reporting tools that allow teachers to

provide differentiated assignments (intervention activities)—

along with reports that are automatically generated for

students, teachers, administrators, and parents.The reports

are especially useful in helping teachers and schools track to

state and national standards, while encouraging family

involvement. In particular, the reports may be used to guide

schools and districts to achieve adequate yearly progress

(AYP) under No Child Left Behind (NCLB).

Published mathematics research identifies essential

components of successful mathematics teaching and

learning. Findings from the large body of available 

research have been incorporated into the development 

of the assessment, instructional, and reporting tools

of Math Online Intervention.

This document provides detailed scientific research to

support the instructional design and other specific features

embedded in Math Online Intervention. The specific areas

comprising the research base for this program are listed at

the right.

Research Base for 
Math Online Intervention
• A System of Assessment, Diagnosis,

Intervention, and Monitoring
• Benefits of Using a Mathematics

Intervention System Based on Technology
• Ongoing, Integrated Assessment and

Diagnosis
• Intervention Activities to Meet Individual

Needs
• Progress Monitoring: Use of Student, Class,

and School Reports
• Math Background for Teachers

Introduction and Overview
of the System
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A System of Assessment, Diagnosis,
Intervention, and Monitoring
Research has shown that students benefit from exposure to

a consistent program structure. Jitendra et al. (1999), in

examining the instructional design of seven mathematics

programs, found that all learners, but particularly special-

needs learners, are aided when lessons are built around a

consistent structure.1

Math Online Intervention is built on a consistent

structure of assessment, diagnosis, intervention, and

monitoring.At the heart of this structure is the importance

of identifying student progress in a timely manner so that

key instructional decisions can be made sooner rather than

later. Gagne and Driscoll (1988) found that the learning of

skills typically requires the explicit prior development of

simpler component skills (prerequisite skills).2 Blankenship

(1985) found that successful instructional programming

relies on a close link between student performance and

instructional decision-making.3

The cited wide body of research in this document

provides strong evidence that Math Online Intervention can

improve student test scores in mathematics—while

developing more positive attitudes towards the subject.

1. Asha K. Jitendra, Mary M. Salmento, and Lisa A. Haydt, “A Case Analysis for Fourth-Grade Subtraction Instruction in Basal Mathematics Programs: Adherence to Important Instructional Design
Criteria,” Learning Disabilities Research & Practice 14, no. 2 (1999), pp. 69–79.

2. R. M. Gagne and M. P. Driscoll, Essentials of Learning for Instruction, 2nd ed., (Englewood Cliffs, NJ: Prentice Hall, 1988).

3. Colleen S. Blankenship, “Using Curriculum-Based Assessment Data to Make Instructional Decisions,” Exceptional Children 52, no. 3 (1985), pp. 233–238.
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The term integrated learning system (ILS)
refers to electronic programs that provide
tutorial instruction at several grade levels and
keep extensive records of student progress.

4. Lynnette Taylor, “An Integrated Learning System and Its Effect on Examination Performance in Mathematics,” in Computers & Education 32, no. 2 (1999), pp. 95–107.

A Visual Summary of Math Online Intervention
Reports enable the teacher to monitor all stages.

YES

YES

NO

NO

Do grade-level activities.

Take a diagnostic test 
and receive a test report.

Move to next 
test assignment.

Do lower-level activities.

Are
skills mastered?

Move to next 
test assignment.

Move to next 
test assignment.

Take retest and 
receive retest report.

Are
skills mastered?

Research Says: Need for Information About Students’ Skills
Taylor (1999) found that time spent using an integrated learning system (ILS)
was associated with significant improvement in performance in an end-of-
year mathematics exam among students ages 11–13. The ILS involved
diagnostic testing, monitoring, instructional lessons (as needed), guided
practice with monitoring, further testing and monitoring, more practice (as
needed), and further testing, etc.4

Putting Research into Practice
As the following flowchart illustrates, Math Online Intervention provides real-
time assessment, diagnosis, intervention, and monitoring to ensure that
instructional decisions are driven by student performance.
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Research studies over many years have shown that

the use of technology in the mathematics

classroom has a positive impact on instruction and

motivation.The following conclusions were drawn

in the publication 1999 Research Report on the

Effectiveness of Technology in Schools:

• Educational technology has demonstrated a

significant positive effect on achievement in all

major subject areas.

• Educational technology has shown increased

achievement in preschool through higher

education and special needs children.

• Educational technology has been found to have

positive effects on student attitudes toward

learning and on student self-concept.The

evidence for these effects is the strongest in the

areas of language arts, mathematics, and science.5

The Technology Principle
“Technology is essential in teaching and
learning mathematics; it influences the
mathematics that is taught and enhances
students’ learning.”

—NCTM Principles and Standards
for School Mathematics, page 24.

Assessment Intervention
Activities

Progress Monitoring
Reports

Math
Background

5. Jay Sivin-Kachala and Ellen R. Bialo, 1999 Research Report on the Effectiveness of Technology in Schools, 6th Edition (Washington, D.C.: Software & Information Industry Association, 2000), p. 3.

Technology
Benefits

Benefits of Using a
Mathematics Intervention
System Based on Technology
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As an instructional tool, technology enables all

students to receive customized assignments—based

on different modalities (such as audio, video,

animation, worksheets, etc.)—to help them master

basic and more advanced mathematics skills.As a

motivational tool, technology positively impacts

student attitudes toward learning. In particular, the

use of instant feedback motivates students to

continue working through the tasks.

Technology also enhances the area of

assessment by providing assessments and

meaningful information, on demand, related to

student progress.At the same time, it also provides

an efficient medium for the storage and

management of data, thus facilitating the teacher’s

ability to make data-driven decisions.

“It’s a positive development that
educators are beginning to look to
technology for help with real-life
problems. Instead of viewing technology
as an add-on, educators are thinking
about technology linked to an education
problem that they have—and that’s a
good thing.”

—John Bailey, Director of the U.S. Department of
Education’s Office of Educational Technology

Technology Benefits: Benefits of Using a Mathematics Intervention System Based on Technology
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Research Says: Effects of Computer-based Instruction: 
Student Achievement, Motivation, and Engagement
In a meta-analysis that aggregated the findings of more than 500 individual
research studies on computer-based instruction (including many classified as
drill-and-practice and tutorial), Kulik (1994) drew the following conclusions:
• On average, students who used computer-based instruction scored at the

64th percentile on achievement tests compared to students in the control
conditions without computers who scored at the 50th percentile.

• Students learn more in less time when they receive computer-based
instruction. (In 29 of the 32 studies that reported results on instructional
time, on average the computer did its job in about two-thirds the time
required by conventional teaching methods.)

• Students like their classes more and develop more positive attitudes when
their classes include computer-based instruction.6

More recently, Kulik (2002) examined 16 controlled evaluation studies of
integrated learning systems in elementary and middle school mathematics.
In all 16 studies, math test scores were higher in the ILS group than in the
control group—with nine of those differences being statistically significant. The
median effect in the 16 studies increased student mathematics test scores
from the 50th to the 65th percentile.7

FitzPatrick (2001) found that when educational technologies are used to
heighten student control over the learning environment, these instructional
tools may increase students’ interest in the subject matter and their
engagement in learning.8

Technology Benefits: Benefits of Using a Mathematics Intervention System Based on Technology

6. James A. Kulik, “Meta-analytic Studies of Findings on Computer-based Instruction,” in Technology Assessment in Education and Training, E. L. Baker and H. F. O’Neil, Jr., eds. (Hillside, NJ: Lawrence
Erlbaum, 1994).

7. James A. Kulik, “School Mathematics and Science Programs Benefit from Instructional Technology,” InfoBrief (Arlington, VA: National Science Foundation, November 2002).

8. Sarah B. FitzPatrick, “Students’ Experiences of the Implementation of an Interactive Learning System in Their Eighth Grade Mathematics Classes: An Exploratory Study,” Paper presented at the
National Convention of the Association for Educational Communications and Technology, Atlanta, GA (2001).

“Since students are able to control the
pace at which they proceed through their
exercises, they are neither held back nor
left behind by their peers.And the
instant feedback motivates them to
continue.”

—Getting America’s Students Ready
for the 21st Century—Meeting the

Technology Literacy Challenge (1996),
U.S. Department of Education.
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Putting Research into Practice
The following pages in this document detail how Math Online Intervention
takes full advantage of the latest technology to provide powerful assessment,
diagnosis, intervention, and reporting tools that enable all students to
achieve success in mathematics.

Technology Benefits: Benefits of Using a Mathematics Intervention System Based on Technology

Student Home Page
(top, elementary grades; bottom, upper grades)
The use of technology enables Math Online
Intervention to provide anywhere, anytime learning.
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In his review of the research and literature on the

importance of integrating mathematics assessment

with instruction,Webb (1992) argued that

assessment should be used “to make informed

decisions throughout instruction based on current

information available about what a student knows

and about what a student is striving to know.”9

Math Online Intervention provides a seamless

process of assessment and diagnosis, intervention

activities, retesting, and further intervention (as

needed)—making it possible for teachers to use

real-time data to meet the needs of individual

students.The assessment and intervention features

build on the evidence that learning is enhanced

when teachers have access to the knowledge that

learners bring to the lesson, use this knowledge as

part of instruction, monitor students’ changing

conceptions as the lesson proceeds, and provide

appropriate intervening instruction (De Corte

et al., 1996).10

“Testing provides information. Until
teachers and parents recognize what their
students know and can do, they can’t
help them improve.Testing will raise
expectations for all students and ensure
that no child slips through the cracks.”

—No Child Left Behind Fact Sheet
on Measuring Progress

Assessment
Intervention

Activities
Progress Monitoring

Reports
Math

Background

9. Norman L. Webb, “Assessment of Students’ Knowledge of Mathematics: Steps Toward a Theory,” in Handbook of Research on Mathematics Teaching and Learning, Douglas A. Grouws, ed.
(New York: Macmillan, 1992), p. 677.

10. E. De Corte, B. Greer, and L.Verschaffel, “Mathematics Teaching and Learning,” in Handbook of Educational Psychology, R. C. Calfee and D. C. Berliner, eds. (New York: Macmillan, 1996),
pp. 491–549.

Technology
Benefits

Ongoing, Integrated
Assessment and Diagnosis 
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Assessment Options in 
Math Online Intervention
• Readiness Tests assess prerequisite

skills needed for success in the upcoming
grade or course

• Diagnosing Readiness assesses
prerequisite skills needed for success
in the upcoming chapter

• Section Tests or Checkpoint Quizzes assess
a portion of a chapter just completed 

• Chapter Tests (Reviews) assess an entire
chapter

• Benchmark Tests assess student progress
on state or national standards after every
two chapters, Grades 3 and up

• End-of-Year (Course) Tests assess the
grade or course just completed

“Pearson Education has developed
Benchmark Tests using a research-based,
item-validation process in which outside
experts and teachers carefully reviewed
the items, item writers revised the items
based on their feedback, and panels of
subject-matter experts aligned the items
with state standards and NAEP
objectives.As such, Pearson Education’s
Benchmark Tests are quality assessment
tools that have the potential to improve
teachers’ ability to diagnose and guide
students’ mathematics learning.”

—Anthony J. Nitko, Ph.D.
Professor Emeritus

University of Pittsburgh

Assessment: Ongoing, Integrated Assessment and Diagnosis

The various assessment options in Math Online

Intervention provide teachers with effective,

timesaving opportunities to improve overall testing

and monitoring of student progress.These

assessment options are listed at the right.

Validation of Items on Benchmark Tests 
Pearson Education has collaborated with measurement,

mathematics education, and test alignment experts to

conduct quality assurance and content validation research

on the items in the Benchmark Tests.These experts

rigorously analyzed item-writing quality for language,

distracters, graphics, and bias.They also determined the

extent to which each item assesses the same content matter

at the depth of understanding required in state educational

objectives.

The ultimate goal of this crucial effort is to provide

teachers across the United States at each grade level with

content-validated classroom instruments to:

• reliably monitor student progress in mastering state

educational objectives,

• provide feedback to guide student learning, and

• provide examples of high quality items that operationalize

state educational objectives for classroom teachers.

Independent
Validation of
Test Items
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Research Says: Need for Ongoing, Strategic Assessment
Based on their research synthesis, Bredekamp and Copple (1997)
concluded that assessment should be ongoing, strategic, and purposeful. The
methods of assessment should be appropriate to the age and experiences of
children, and the results should be used to benefit them—in adapting
curriculum and teaching to meet their developmental and learning needs.11

According to the findings of Bransford et al. (2000), “Formative
assessments—ongoing assessments designed to make students’ thinking
visible to both teachers and students—are essential. They permit the teacher
to grasp the students’ preconceptions, understand where the students are in
the ‘developmental corridor’ from informal to formal thinking, and design
instruction accordingly.”12

Putting Research into Practice 
Math Online Intervention provides a wide variety of timely online
assessments that address student understanding at strategic points in the
instructional process—from readiness tests to end-of-year (or course) tests.

Assessment: Ongoing, Integrated Assessment and Diagnosis

Assessment Options in Math Online Intervention
include a variety of tests and quizzes given at
regular intervals. At the elementary grades, each
test item is on its own screen; at the upper grades,
students see all test items on one scrolling screen.

11. Sue Bredekamp and Carol Copple, eds., Developmentally Appropriate Practice in Early Childhood Programs (Washington, D.C.: National Association for the Education of Young Children, 1997),
p. 21.

12. John D. Bransford, Ann. L. Brown, James W. Pellegrino, et al., How People Learn: Brain, Mind, Experience, and School, (Washington, D.C.: National Research Council, 2000), p. 24.
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Research Says: Need for Information About Students’ Skills
Mokros et al. (1995), based on their work with students and teachers,
concluded that “without information about their students’ skills,
understanding, and individual approaches to mathematics, teachers have
nothing to guide their work.”13

Putting Research into Practice
The assessment, diagnosis, and monitoring features of Math Online
Intervention track student progress throughout the year—so that teachers
know where students are at and can ensure they receive appropriate tests
and intervention activities.

Assessment: Ongoing, Integrated Assessment and Diagnosis

13. J. Mokros, S. J. Russell, and K. Economopoulos, Beyond Arithmetic: Changing Mathematics in the Elementary Classroom (White Plains, NY: Cuisenaire–Dale Seymour, 1995), p. 84.

Teacher Assignments
From the Teacher Home Page (top), teachers can
assign tests and activities by chapter/skill, state
standard, or strand/skill. Math Online Intervention
allows teachers to make individual, group, or class
assignments (bottom). Teachers may either let the
system automatically assign intervention activities,
or they may manually assign them (from the
options provided).
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The Equity Principle
“Excellence in mathematics education
requires equity—high expectations and
strong support for all students.”

—NCTM Principles and Standards for
School Mathematics, page 12.

Assessment Intervention
Activities

Progress Monitoring
Reports

Math
Background

14. James Hiebert, Thomas P. Carpenter, et al., Making Sense: Teaching and Learning Mathematics with Understanding (Portsmouth, NH: Heinemann, 1997), p. 65.

15. Patricia Campbell, Project IMPACT: Increasing Mathematics Power for All Children and Teachers, Phase 1, Final Report (College Park, MD: Center for Mathematics Education, University of
Maryland, 1995).

16. Michael S. Knapp, Nancy E. Adelman, et al., Teaching for Meaning in High-Poverty Schools (New York: Teachers College Press, 1995).

Technology
Benefits

Intervention Activities
to Meet Individual Needs
In the mathematics classroom, meeting individual

needs is often referred to as equity in learning

mathematics. Hiebert et al. (1997) define equity as

follows:“Every learner—bilingual students,

handicapped students, students of all ethnic groups,

students who live in poverty, girls, and boys—can

learn mathematics with understanding. In order to

do this, each student must have access to learning

with understanding.”14 The research of Campbell

(1995)15, Knapp et al. (1995)16, and others has

shown that all children, including those who have

been traditionally underserved, can learn

mathematics when they have access to high-quality

instructional materials that promote their learning.

Every child in your classroom comes with his

or her own needs.To be effective, a mathematics

program must succeed in satisfying those varied

needs. Goodlad (1984) found that because student’s

educational backgrounds, home experiences, and
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socialization are so varied, any one instructional

method is likely to profit some students and fail

with others.17 Additionally, cognitive research on

multiple intelligences (Gardner, 1991) supports the

need for children to experience a variety of

pedagogical methods. Gardner concluded that

students “possess different kinds of minds and

therefore learn, remember, perform, and

understand in different ways.”18

Math Online Intervention recognizes that

individual differences in human development

warrant the creation of instructional options that

involve a variety of teaching strategies and

modalities to promote mathematics skills and

understandings.A list of the types of intervention

activities provided in Math Online Intervention is

shown at the right.

Dossey et al. (1988) found that students who

enjoy mathematics and perceive its relevance have

higher proficiency scores than students with more

negative perspectives.They also found that students

become less positive about mathematics as they

Types of Intervention Activities 
in Math Online Intervention
• Tutorials
• Video
• Audio
• Games
• Worksheets (all grades); Online Practice Sets

(elementary grades)

Intervention Activities: Intervention Activities to Meet Individual Needs

17. John I. Goodlad, A Place Called School: Prospects for the Future (New York: McGraw Hill, 1984).

18. Howard Gardner, The Unschooled Mind: How Children Think and How Schools Should Teach (New York: BasicBooks, 1991), pp. 11–13.
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proceed through school; both confidence in and

enjoyment of mathematics appear to decline as

students progress from elementary school to

secondary school.19

One implication of this research is that the

instructional design of a mathematics program

should not only enable students to gain skills and

understandings, but it should also promote positive

dispositions toward the learning of mathematics.

The wide variety of intervention options provided

in Math Online Intervention, tailored to meet the

individual needs of students, is intended to do

just that.

Intervention Activities: Intervention Activities to Meet Individual Needs

19. John A. Dossey, Ina V. S. Mullis, et al., The Mathematics Report Card—Are We Measuring Up?: Trends and Achievement Based on the 1986 National Assessment (Princeton, NJ: Educational Testing
Service, 1988), p. 11.

“Students who have developed a
productive disposition are confident in
their knowledge and ability.They see
that mathematics is both reasonable and
intelligible and believe that, with
appropriate effort and experience, they
can learn.”

—Adding It Up: Helping Children
Learn Mathematics, page 133.
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Research Says: Matching the Difficulty Level 
of Assignments to the Ability of Students
Stipek (1996) and others studied the importance of matching the difficulty
level of assignments with the ability of children. Stipek concluded: “Tasks
perceived by the student as difficult (in relation to his or her skill level)
engender lower expectations for success, perceptions of control, and
perceptions of self-efficacy than easy tasks. Giving students easy
assignments, however, is not an effective strategy for maintaining positive
achievement-related cognitions. Although easy tasks produce high
expectations for success, students usually assume that success on easy
tasks does not require high ability. As a result, easily achieved success does
not contribute to positive judgments of competence, nor does it produce
feelings of pride and satisfaction.”20

Research Says: One-on-One Peer Tutoring
In a meta-analysis of six research studies, Gersten et al. (2002 and 2001)
found that having students work with partners in a structured format as they
work out mathematics problems is a solid means to improve computational
abilities and a promising means to enhance problem-solving abilities.21

Putting Research into Practice
With Math Online Intervention, teachers assign intervention activities related
to skills not mastered, ensuring that the difficulty level of assignments is
automatically aligned to the ability level of students. Teachers are able to
make assignments to individuals, groups of students, or to the entire class.

If a teacher desires to have students work with peers as a way for them to
give each other feedback and support, the reports generated by Math Online
Intervention provide valuable data to help teachers match students. Teachers
may use the data to match a student with a student who has mastered a
particular skill (heterogeneous pairing) or with a student who has not
mastered the skill (homogeneous pairing).

Intervention Activities: Intervention Activities to Meet Individual Needs

20. Deborah J. Stipek, “Motivation and Instruction,” in Handbook of Educational Psychology, David C. Berliner and Robert C. Calfee, eds. (New York: Simon & Schuster Macmillan, 1996), p. 89.

21. Russell Gersten, “Math Education and Achievement,” Presentation delivered at the seminar on Scientifically Based Research sponsored by the U.S. Department of Education (February 2002).

24. Russell Gersten, Scott Baker, and Dae Sik Lee, “Meta-analysis of Math Instruction Studies for Low Achievement Students,” Texas Math Initiative (2001).

Intervention Activities are grouped on-screen by
type (Tutorials, Videos, Audio, Games, and
Worksheets) so that the multi-sensory options can
be readily accessed. Assignments can be made to
individuals, groups of individuals, or to the entire
class. Data from the reports can be used to
facilitate one-on-one peer tutoring.
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Intervention Activities: Intervention Activities to Meet Individual Needs

Types of Tutorials in
Math Online Intervention

• Math Helpers (all grades);
Dynamic Examples (elementary grades)

• eTools Workshops (elementary grades);
Interactivities (upper grades)

Tutorials
The Tutorial options in Math Online Intervention provide a

variety of instructional approaches ranging from direct

instruction (using step-by-step presentations) to guided

interactivities (using dynamic, electronic tools). Direct

instruction is provided via the Math Helpers (all grades)

and Dynamic Examples (elementary grades)—which allow

students to view examples and practice and check skills at

their own pace.The eTools Workshops (elementary grades)

and Interactivities (upper grades) enable students to gain

understandings by manipulating computer-generated

objects and representations.

The computer also serves as a tool to record the data

that students generate.According to Connell (2001),“It

[the computer] can then capture the essence of the activity

by allowing the students to organize their work in powerful

structures.”22

The Tutorials, along with the other intervention

options in Math Online Intervention (and the other

instructional options in the basal program), provide teachers

and students with a rich assortment of approaches and

representations for a given topic.

22. Michael L. Connell, “Actions on Objects: A Metaphor for Technology-Enhanced Mathematics Instruction,” Computers in the Schools 17, no. 1/2 (2001), p. 168.

“The maxim ‘practice makes permanent,
not perfect’ is an important guide to
successful diagnosis and remediation.
Students with skill deficiencies assigned
to practice those skills without first
correcting their misunderstandings will
simply get additional practice with
incorrect procedures.”

—Randall I. Charles, Ph.D.,Author
Pearson Education mathematics programs
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Research Says: Tutorials—Direct Instruction; 
Examples Prior to Independent Practice
Good et al. (1983) found that a design of direct instruction that balances a
strong component of conceptual development with appropriate practice (to
consolidate main ideas) has a positive effect on student achievement.23

Trafton (1983) found that each [math] lesson should present a sufficient
number and range of examples prior to independent practice.24

Putting Research into Practice
The Math Helpers provide direct instruction, allowing students to see one
step at a time. Students may “replay” and “review” each skill as often as
needed and then practice the skill—before moving on to another topic.

At the elementary grades, Dynamic Examples are also available, providing
animated stepped-out examples.

Intervention Activities: Intervention Activities to Meet Individual Needs

23. Thomas L. Good, Douglas A. Grouws, and Howard Ebmeier, Active Mathematics Teaching (New York: Longman, 1983), pp. 225–226.

24. Paul R. Trafton, “Toward More Effective, Efficient Instruction in Mathematics,” Elementary School Journal 84 (1983), pp. 514–530.

Math Helper (all grades) provides point-of-need
direct instruction and practice on important skills
and concepts.

Dynamic Examples (elementary grades) present
examples on key topics via a step-by-step
animated format.
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Research Says: Tutorials—Activities that Employ Representations
In analyzing many research studies, Goldin (2003) found that it is important
to strike a good balance between the standard manipulation of formal
notational systems and the development of other representational modes.
Further, he found that bona fide representational power does not stand in
opposition to formal proficiency, but, rather, strengthens it.25

In a study of over 7,000 students, Wenglinsky (2000) found that students
whose teachers conduct hands-on learning activities outperform their peers
by more than 70% of a grade level in math on the National Assessment of
Educational Progress (NAEP).26

Ainsworth et al. (1997) found that students can gain a deeper
understanding of mathematics topics when exposed to multi-representational
software.27

Putting Research into Practice
Math Online Intervention provides eTools Workshops and Interactivities to
allow students to explore concepts using electronic manipulatives and
software tools—thus enabling them to obtain a deeper feel and
understanding of important skills and concepts.

Intervention Activities: Intervention Activities to Meet Individual Needs

25. Gerald A. Goldin, “Communication and Language,” in A Research Companion to Principles and Standards for School Mathematics, Jeremy Kilpatrick, W. Gary Martin, and Deborah Schifter, eds.
(Reston, VA: National Council of Teachers of Mathematics, 2003), p. 283.

26. Harold Wenglinsky, How Teaching Matters: Bringing the Classroom Back Into Discussions of Teacher Quality (Princeton, NJ: Milken Family Foundation and Educational Testing Service, 2000), p. 7.

27. Sharon E. Ainsworth, Peter A. Bibby, and David J. Wood, “Information Technology and Multiple Representations: New Opportunities—New Problems,” Journal of Information Technology for Teaching
Education 6, no. 1 (1997), pp. 93–105.

eTools Workshops (elementary grades, top) and
Interactivities (upper grades, bottom) engage
students in mathematical concepts by bringing
important content to life.
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Video and Audio 
Sivin-Kachala and Bialo (2000) reported on a number of

research studies suggesting that video-based technology has

a positive effect on student achievement and attitudes

toward instruction and the subject being taught.28 The

video and audio intervention options available in Math

Online Intervention enhance student achievement and

motivation in accordance with this body of research.

Research Says: Multi-media Learning—Video and Audio
Mayer and Moreno (2002) found consistent evidence that students learn
more deeply from animation and narration than from narration alone. This is
because students are better able to build mental connections between
corresponding words and pictures when both are presented than when only
one is presented. In particular, they found that when words are presented
through the auditory channel (as narration) then the visual channel is less
likely to become overloaded—and learners are more likely to be able to build
connections between corresponding words and pictures.29

Putting Research into Practice
The Video Lessons in Math Online Intervention provide short segments of
animated instruction with dialogue—at point of need—for key skills and
concepts at the upper grades, and for selected problem-solving lessons at
the elementary grades.

At Grades 1–3, Math Monsters™ video clips provide active learning for
each mathematics strand.

At the upper grades, all key terms and vocabulary are supported through
audio, with pronunciation and definition in both English and Spanish. At
Grades 1–3, Songs and Rhymes reinforce concepts via audio and animation.

Intervention Activities: Intervention Activities to Meet Individual Needs

“Video and audio technologies bring
material to life, enhancing students’
ability to remember and understand
what they see and hear.”

—Getting America’s Students Ready for the
21st Century: Meeting the Technology Literacy

Challenge, (1996), U.S. Department of Education

Video Lessons (all grades; upper grades shown)
provide direct instruction in a multimedia format
for key skills and concepts.

Math Monsters™ engage students while
developing math concepts at Grades 1–3.

28. Jay Sivin-Kachala and Ellen R. Bialo, 1999 Research Report on the Effectiveness of Technology in Schools, 6th Edition (Washington, D.C.: Software Publishers Association, 2000), pp. 39–40;
65–66.

29. Richard E. Mayer and Roxana Moreno, “Animation as an Aid to Multimedia Learning,” Educational Psychology Review 14, no. 1 (2002), pp. 87–99.
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Games
The use of instructional games is an important option in

Math Online Intervention. A number of studies provide

evidence suggesting that the use of games has the

simultaneous goals of improved learning outcomes and

increased student motivation for learning mathematics.

Holton et al. (2001) reported that it is often difficult to

convince students to check their answers.“In the context of

a game, however, checking conjectures has a clear

purpose—if the conjecture is wrong, then the child is likely

to lose. One of the inhibiting factors in learning new

concepts is the fear of failure and getting wrong answers.

Incorrect strategies in game situations are not recorded for

later correction and so the stigma of failure does not exist.”30

Research Says: Use of Instructional Games
Many researchers have investigated the effects of using instructional games
in such areas as student performance, motivation, and absenteeism.

Bright, Harvey, and Wheeler (1979), and Rogers and Miller (1984) found
that games are effective for assisting students to acquire, practice, and
transfer mathematical concepts and problem-solving abilities.32

Klein and Freitag (1991) found that the use of instructional games
increases student interests, satisfaction, and continuing motivation.33

Allen and Main (1976) found that including instructional gaming in a
mathematics curriculum helped to reduce the rate of absenteeism of
students in inner-city schools.34

Putting Research into Practice
Math Online Intervention provides engaging interactive games and puzzles,
keyed to specific skills and concepts, that are both instructional and
motivational.

Intervention Activities: Intervention Activities to Meet Individual Needs

Instructional Games promote positive
dispositions toward mathematics—while reinforcing
important skills and concepts.

30. Derek Holton, Afzal Ahmed, et al., “On the Importance of Mathematical Play,” International Journal of Mathematical Education in Science and Technology 33, no. 3 (2001), p. 406.

31. Carol A. Thornton and Sandra J. Wilson, “Classroom Organization and Models of Instruction,” in Research Ideas for the Classroom: Early Childhood Mathematics, Robert J. Jensen, ed. (New York:
Macmillan, 1993), pp. 288–289.

32. G. W. Bright, J. G. Harvey, and M. M. Wheeler, “Using Games to Retrain Skills with Basic Multiplication Facts,” Journal for Research in Mathematics Education 10 (1979), pp. 103–110.

35. P. J. Rogers and J. V. Miller, “Playway Mathematics: Theory, Practice, and Some Results,” Educational  Research 26 (1984), pp. 200–207.

33. D. Klein and E. Freitag, “Effects of Using an Instructional Game on Motivation and Performance,” Journal of Educational Research 84, no. 5 (1991), pp. 303–308.

34. L. E. Allen and D. B. Main, “The Effect of Instructional Gaming on Absenteeism: The First Step,” Journal for Research in Mathematics Education 7, no. 2 (1976), pp. 272–274.

Crossword Puzzles (upper grades) provide an
interactive way to review important vocabulary
terms and concepts. Red type is used to alert
students when an incorrect letter is entered.

Mathematics games can and should be
used before, during, and after instruction
to help students develop higher-level
thinking skills.” —Thornton and Wilson31
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Worksheets; The Role of Practice
Sufficient practice of important skills and ideas has long

been accepted as an important component of effective

instruction. Based on an analysis of many research studies,

Sutton and Krueger (2002) concluded that practice is

essential for learning mathematics.They also found that it is

important that students understand the skills being

practiced—so that they do not inadvertently practice

incorrect skills.They found that practice helps to inform

students that mathematics is well-structured and that there

is power in the mastery of important skills.35

Research Says: Well-timed Practice
“Students need well-timed practice of the skills they are learning so that they
are not handicapped in developing the other strands of proficiency. . . . When
students practice procedures they do not understand, there is a danger they
will practice incorrect procedures, thereby making it more difficult to learn
correct ones.” (Kilpatrick et al., 2001)36

Putting Research into Practice
Math Online Intervention provides a wealth of worksheets that can be printed
at point of need. The worksheets include step-by-step examples, often with
guided practice, along with appropriate amounts of independent practice.

At the elementary grades, online Practice Sets provide batteries of five
items each for a particular skill. These are presented in an engaging quiz-
show format. Corrective feedback is provided.

The timely use of these resources ensures that students will practice
correct procedures rather than incorrect procedures.

Intervention Activities: Intervention Activities to Meet Individual Needs

35. John Sutton and Alice Krueger, eds., EDThoughts: What We Know About Mathematics Teaching and Learning (Aurora, CO: Mid-continent Research for Education and Learning, 2002), pp. 80–83.

36. Jeremy Kilpatrick, Jane Swafford, and Bradford Findell, eds., Adding It Up: Helping Children Learn Mathematics (National Research Council. Washington, D.C.: National Academy Press, 2001),
p. 122.

Worksheets provide direct instruction and
practice at all grade levels—enabling you to meet
the needs for at-grade-level and below-grade-level
instruction. With Math Online Intervention,
worksheets can be printed at point of need.

Online Practice Sets (elementary grades) are
presented in an engaging quiz-show format.
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Under No Child Left Behind, schools are
required to make adequate yearly progress
(AYP). One strategy to achieve AYP, discussed
at the Oct. 2002 Student Achievement and
School Accountability Conference, is to use
progress monitoring reports.

“We conclude that program effectiveness
is enhanced when instructional decision-
making is tied to the individual student’s
assessment profile.”

—Stecker and Fuchs (2000)

Assessment Intervention
Activities Progress Monitoring

Reports
Math

Background
Technology
Benefits

Progress Monitoring:
Use of Student, Class,
and School Reports
Progress monitoring refers to assessment on a regular

basis to determine student academic performance

in a prescribed curriculum. Progress monitoring

may also address the rate at which students learn.

The information should then be used to enhance

instruction for all students.

A growing body of research demonstrates

improved student performance when mathematics

instruction is based on individual progress-

monitoring data. Math Online Intervention provides

reports for teachers, districts, students, and parents.

These reports facilitate the ability of teachers and

administrators to make data-driven decisions about

individuals, classes, and entire schools.

Research supports the practice of giving

students timely feedback and involving families in

their child’s learning. Ballen and Moles (1994),

analyzing research spanning 30 years, concluded

that family involvement is a critical link to higher

grades and test scores, positive attitudes and

behavior, and more successful academic programs.37

37. Jennifer Ballen and Oliver Moles, Strong Families, Strong Schools (Washington, DC: U.S. Department of Education, 1994).
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Research Says: Instructional Decisions Based on 
Student Progress Reports for Teachers and Administrators
Stecker and Fuchs (2000) found that mathematics students at Grades 2–8
for whom teachers tailored instructional adjustments based on individual
performance data performed significantly better on a global achievement test
than did their matched partners whose instructional adjustments were not
based on their own assessment data.38

In a meta-analysis of eighteen studies, Gersten et al. (2001) found that
providing precise information on student progress and special areas of
students’ strengths and weaknesses in mathematics can enhance
achievement for low-performing students. This is particularly true if the
information is precise as to which topics or concepts require additional
practice or reteaching. They found that “students do benefit if they are given
specific software lessons or curricula” to immediately address relevant
topics.39

Putting Research into Practice
Math Online Intervention provides timely reports to teachers that track
mastery by skill, or by state or national standard. Teachers receive top-down
data on which students have “Mastered,” “Not Mastered,” or “Not Attempted”
each skill or standard. As such, Math Online Intervention provides on-going
monitoring of adequate yearly progress—enabling all students to improve
performance in class and to achieve test success.

Reports for administrators provide school- and district-level data,
aggregated by each No Child Left Behind demographic category. Thus, Math
Online Intervention provides administrators with a valuable tool—based on
real-time data—to evaluate progress made by schools, classes, and students,
along with class-to-class comparisons.

Progress Monitoring Reports: Use of Student, Class, and School Reports

Teacher Reports provide class data by skill 
or standard, enabling teachers to see at-a-glance
which students have mastered the skills or
standards. By clicking on a (“Mastered”) or 
an (“Not Mastered”), teachers are given a
detailed report on student mastery of a given 
skill or standard.

Administrator Reports drill down from school to
class to student. Results can be aggregated for
each NCLB demographic category. Data can be
exported to create other electronic reports.

38. Pamela M. Stecker and Lynn S. Fuchs, “Effecting Superior Achievement Using Curriculum-Based Measurement: The Importance of Individual Progress Monitoring,” Learning Disabilities Research &
Practice 15, no. 3 (2000), pp. 128–134.

39. Russell Gersten, Scott Baker, and Dae Sik Lee, “Meta-analysis of Math Instruction Studies for Low Achievement Students,” Texas Math Initiative (2001).
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Research Says: Providing Timely Feedback to Students 
Birenbaum and Tatsuoka (1987) identified positive effects when students
were provided test results during a unit of instruction, as compared to those
who were not aware of their progress. Those students who received the most
informative feedback were better able to correct their errors.40

Clariana (1993) found that students receiving progress reports (from an
integrated learning system showing each activity completed, the percent
correct, etc.) demonstrated significantly higher mathematics achievement
than students who used integrated learning systems without receiving such
reports.41

Putting Research into Practice
Math Online Intervention provides students with timely feedback to keep
them informed of their progress. After they take a test online, they receive a
report that tells them the following:
• which answers were right, wrong, or skipped (they may also view the test),
• which skills were mastered, and
• which intervention activities, if any, have been prescribed.

Students are also able to view the rewards they have received for skills
mastered (“stickers” at the elementary grades; “trophies” at the upper
grades).

At the upper grades, students may also access a summary of all tests
and intervention activities taken to date—with dates assigned, scores,
completion status, and more. At the elementary grades, this information is
available in the parent reports.

Progress Monitoring Reports: Use of Student, Class, and School Reports

40. M. Birenbaum and K. K. Tatsuoka, “Effects of ‘On-line’ Test Feedback on the Seriousness of Subsequent Errors,” Journal of Educational Measurement 24 (1987), pp. 145–156.

41. R. B. Clariana, “The Motivational Effect of Advisement on Attendance and Achievement in Computer-based Instruction,” Journal of Computer-Based Instruction 20, no. 2 (1993), pp. 47–51.

Student Report (all grades; elementary grades
shown) provides timely feedback to students.

Student Rewards (all grades; upper grades
shown) allow students to see rewards for skills
mastered, grouped by strand.
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Research Says: Providing Student Progress Reports to Parents
In their review of fifty-one research studies, Henderson and Mapp (2002)
concluded that “the evidence is consistent, positive, and convincing: many
forms of family and community involvement influence student achievement
at all ages.” In particular, they reported that programs and interventions that
engage families in supporting their children’s learning at home are linked to
improved student achievement.42

Putting Research into Practice
Math Online Intervention provides reports to parents that show their child’s
activities and tests that have been assigned—along with dates assigned,
dates taken, and scores. Parents may also examine detailed information
about their child’s performance on each test item and their child’s rewards
for skills that have been mastered. Parents are encouraged to explore math
concepts with their child and practice math skills together.

Progress Monitoring Reports: Use of Student, Class, and School Reports

42. Anne T. Henderson and Karen L. Mapp, A New Wave of Evidence: The Impact of School, Family, and Community Connections on Student Achievement (Austin, TX: Southwest Educational
Development Laboratory, 2002).

43. National Commission on Children, “Speaking of Kids: A National Survey of Children and Parents,” Washington, D.C.: (1991).

Parent Reports provide an important tool to
involve parents in their child’s progress.

“Among students aged 10–13, seventy-
two percent said they would like to talk
to their parents more about schoolwork.
Forty-eight percent of students aged
14–17 agreed.”

—National Commission
on Children43
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A number of studies have shown that teacher

content knowledge is important. Kilpatrick et al.

(2001) found that attention to teachers’

mathematical knowledge and its central role in

practice is crucial in ensuring that the study of

mathematics provides teachers with the

mathematical knowledge to teach well.44

Ma (1999) found that teachers with a “profound

understanding of mathematics” promote multiple

approaches to solving a problem.These teachers

are able to provide explanations for those

approaches, present connections among

mathematical concepts and procedures, and provide

overall longitudinal coherence (such as know

when to review and reinforce and prepare students

for new concepts).45

Math Online Intervention provides Math

Background material that is easily accessible at

point of need for each topic in the program.

Assessment Intervention
Activities

Progress Monitoring
Reports Math

Background

44. Jeremy Kilpatrick, Jane Swafford, and Bradford Findell, eds., Adding It Up: Helping Children Learn Mathematics (National Research Council. Washington, D.C.: National Academy Press, 2001),
pp. 369–378.

45. Liping Ma, Knowing and Teaching Elementary Mathematics: Teachers’ Understanding of Fundamental Mathematics in China and the United States (Mahwah, NJ: Lawrence Earlbaum Associates,
1999), p. 124.

Technology
Benefits

Math Background
for Teachers
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Research says: Content Knowledge 
Adams (1998) found that the subject-matter preparation in mathematics
received by prospective teachers is inadequate for teaching toward high
subject-matter standards. It appears that prospective teachers may have
mastered basic skills, but they lack the deeper conceptual understanding
that is necessary when responding to student questions and extending
lessons beyond the basics.46

Putting Research into Practice
Math Online Intervention provides Math Background material to support
each topic at point of need. This material is especially helpful to novice
teachers and those whose area of expertise may be something other than
mathematics.

At the upper grades, video clips are included to explain key concepts.

Math Backgrounds: Math Background for Teachers

46. Thomasenia Lott Adams, “Prospective Elementary Teachers’ Mathematics Subject Matter Knowledge: The Real Number System,” Action in Teacher Education 20, no. 2 (1998), pp. 35–48.

Math Background can be accessed from teacher
and administrator reports at point of need (top).
Math Background provides Math Understandings
and other important content knowledge (bottom).
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