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WHAT IS CATAMA?
Computer and Team Assisted Math Acceleration
(CATAMA) is an innovative extra support
mathematics course that combines computerassisted instruction, cooperative learning, and team
tutorial assistance to increase students
mathematical procedural fluency, conceptual
understanding, and language development. Schools
which seek to offer all students a standards-driven
mathematics curriculum that prepares them for
college can provide CATAMA as an extra-help
program for students whose procedural knowledge
and skills need improvement to match local and
national norms. CATAMA combines a skilled and
effective teacher who can provide a wide range of
help to diverse students with the use of computers
and peer collaboration which enable students to
work at their own level, exercise some control over
their learning, receive immediate feedback, and
engage in mathematical discourse. Selected students
receive this extra support of instruction during the
elective track of a middle grades schedule.

EXTRA HELP: WHO NEEDS IT?
CATAMA’s flexibility provides both remediation and enrichment. Different mixes of computer-based,
small-group, and whole-class instruction can be provided for different groups of students. Software and
instruction can be tailored to support specific mathematics curriculums and/or prepare students for
different types of assessment.
MIDDLE GRADES:
 Middle grade students one- to two-grade levels below current grade based on school data
including elementary grades, local and/or national assessments
 Students that lack many foundational knowledge skills and conceptual understanding needed
for grade level core mathematics course
 Students that need positive, successful engagements to overcome their perceived fears of or
challenges to mathematics
 Students at or above grade level may also need extra help in math in order to increase their
chances of competing successfully in the broader educational marketplace, such as state exams
or admission to local high schools
 English Language Acquisition students
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HIGH SCHOOL:
 High school students requiring support beyond Talent Development first semester acceleration
courses
 Students that need positive, successful engagements to overcome their perceived fears, lack of
belief in their abilities, or challenges related to mathematics.
 English Language Acquisition students

CATAMA’S GOALS







Improve students procedural fluency and conceptual understanding of important elementary
and middle grades mathematics topics
Increase the pass rate of CORE mathematics course
Increase standardized test scores for each student
Bring students to grade level performance
Provide foundation needed for future current and future mathematics courses
Prepare students for selective high school programs.

WHEN IS CATAMA OFFERED?
CATAMA is offered on a quarterly, trimester, or semester basis in a parallel period to the assigned
mathematics course. CATAMA’s flexibility allows for it to function in a traditional six- or seven-periodday schedule as well as a 4x4 block schedule. Selected students attend both CATAMA and their regular
assigned mathematics class daily. This allows students to be pulled from a corresponding elective
course without missing other core subjects. Students can be scheduled to the lab for the duration of the
elective course. Scheduled properly, CATAMA offers a way to accelerate the math learning of a large
number of students because it can accommodate multiple classes a day of 16 to 20 students. To
facilitate instructional focus and integration with the regular classroom, students can be assigned to a
particular section based on a particular grade/need combination. For example, first period may contain
8th grade students needing extra help in algebra and second period may focus on 6th grade students
increasing basic math skills and concepts related to integers and fractions.
Period
1
2
3
4
5
6

First Semester
Second Semester
th
6 Grade English
6th Grade English
CATAMA
Student Selected Elective
th
6 Grade History
6th Grade History
th
6 Grade Math
6th Grade Math
Physical Education and Health
Physical Education and Health
th
6 Grade Science
6th Grade Science
th
Figure 1: Sample 6 Grade Student Semester Schedule for a 6-period Day

Note: In Talent Development Middle Grades, CATAMA is often referred to as a double-dose course because
students are able to engage in a second period of mathematics in addition to their regular math course.
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Period

First Semester

Second Semester

1

Transition to Advanced Mathematics

Algebra

2

Freshman Seminar

9th Grade Social Science or History

3

Biology

CATAMA

4

Strategic Reading

9th Grade English

Figure 2: Sample High School Student Schedule for a Block Schedule
Note: In a Talent Development High School, CATAMA can be referred to as a triple-dose course because
students can take this course in addition to the Talent Development catch up course 1 st semester and a core
high school math course second semester on a block schedule.

CATAMA COMPONENTS
There are three main components that should occur
each day:






An introduction—The goal of the introduction
is to link to students understanding and to
preview topics from the core mathematics
course
One or two activities—the activities help
students develop their procedural fluency and
conceptual understanding of important
mathematics topics
A conclusion—the conclusion allows students
to think about their own learning.

1. Introduction Preview Component (5—15 minutes)
The teacher begins each class with an approximate ten- to fifteen-minute warm up that
previews the skills and concepts students are deficient in, currently studying, or will study in
the near future in their core mathematics class. This preview strategy has been reported to
benefit students because they can now be class experts in their regular mathematics class. This,
in turn, alters students’ and core teachers’ perception of the students’ mathematical abilities
and beliefs. In addition to support from the local coach and JHU facilitator, it will be important
for the CATAMA teacher and core mathematics teachers to schedule regular communication
around pacing and topics. This helps ensure effective preview activities.
2. Activity Components (25—35 minutes each)
Students engage daily in one or two activities depending upon the length of the class. Activities
range from 20 to 35 minutes. They can take on a variety of forms in different locations in the
room. Activities are sometimes completed simultaneously with different student groups and
sometimes one at a time with the whole class.
© Copyright, 2011. The Johns Hopkins University. All Rights Reserved.

3

Options for activity components include team tutorial assistance, computer, and games.
Team Tutorial Assistance: Teacher will guide a whole or small group in a conceptual
understanding activity.
The activity can build on:






A concept from the core mathematics class
A common topic encountered during the computer station
A mathematics manipulative
A foundational big idea
A language of mathematics topic (vocabulary, symbols, graphs, tables, word problems)

Talent Development Secondary has developed a variety of lessons that emphasize mathematical
big ideas and content literacies. A generic lesson plan template is also provided for teachers to
adapt their own conceptual understanding lesson. Manipulatives should be used, when
possible, to increase conceptual understand.
Computer: Students work in pairs in middle grades or individually in high school on a
computer-guided program to review, learn, and practice procedural fluency. Some gain in
mathematical language and conceptual understandings will be obtained at the computer, but
the main focus will be procedural fluency.
Middle Grades: Students are assigned an individualized sequence of lessons from the
computer program. The lesson assignment is based upon a placement test to identify which
lessons each student needs, and to create partnerships between students who need the
same sequence of lessons. There are approximately 20 students in each section of CATAMA
and 10 computers in the lab. Partners share a computer and take turns reading aloud the
on-screen examples, hints, and explanations as well as solving problems that accompany
each lesson. For example;
On a particular problem, one student will be the “reader” who reads the problem and
any instructional tips aloud. Then both students will solve the problem and compare
results. Once consensus is reached, the other student will be the “inputter” and input
the solution. This ensures one partner does not become a “computer hog.”
Each student should have access to a dry-erase board, eraser, and markers to complete
calculations related to the computer-displayed exercises. Depending on the focus of the
computer lesson, the teacher may want to also supply each student with a calculator.
When a partnership completes a subsection of lessons, each student takes an individual
quiz. The quiz assesses individual learning of the concepts and skills covered in the
subsection. Similarly, when a partnership completes all the lessons in a section, each
student takes an individual exam to assess his or her mastery.
The incentive for the partnerships is not to complete only the lessons accurately but for
both students to pass the individual quizzes and exams. Each partnership is paired with
another partnership to form a four-person cooperative learning team. If one partnership
in a team gets stuck, it is the other partnerships’ function to help them get unstuck. Peerassisted learning techniques are taught so that students can “Ask three before me” (in other
words, first ask their partner, then their other two teammates first if they don’t understand
something before they ask the teacher). A “red” and “green” cup can be used for students to
4
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display at their station. Red means they need help and have exhausted their resources while
green means they are proceeding just fine.
Teammates can also encourage and help each other learn. For example, when a student’s
computer is unavailable to him/her because his/her partner is using it to take an individual
quiz, the student may work with the other two team members. Teams that are successful in
helping team members learn, receive certificates or other rewards to recognize the team’s
success.
It is important for the teacher to roam around the classroom helping student pairs as
needed. The teacher may engage a pair or groups of pairs in “teachable moments” as
misconceptions, questions, discoveries, and “Aha” moments occur.
High School: Half the class is at individual computers while the other half s at another
station. Students work individually on the adaptive computer software increasing their
procedural mathematics skills. Each student will have a unique differentiated experience of
mathematics topics addressed. Be sure to provide scratch paper or dry-erase boards at each
computer for students to complete the work necessary to answer the computer-based
questions. It has been found that students respond well to dry-erase boards, because they
can quickly erase their work when moving to the next problem or when redoing their work.
Teachers may want to pair students strategically seated next to each other to take
advantage of partnerships helping each other before seeking help from the teacher. Schools
with additional resources may be able to supply an aide to help monitor the computer
stations while the teacher engages students in a Team Tutorial Activity.
Note: There may be days when the computers and internet are not functioning. When
this occurs, Team Tutorial Assistance and Game components can be used.
Game: Teachers will pre-plan and set up games related to current topics in the corresponding
regular mathematics course or related to foundational mathematics topics needed by students.
Most games will emphasize procedural fluency and some will help with conceptual
understanding. A suggested list of games will be supplied in the appendix. The goal is to give
students opportunity to practice procedural fluency in an engaging environment. Strategies for
implementing games will be supplied in the appendix.
3. Conclusion (5—10 minutes)
Each class should end with an approximate 5- to 10-minute metacognitive activity in order for
students to summarize what they learned. A variety of metacognitive strategies are offered in
this manual and by the JHU Facilitator. It is important for each student to have a folder to
include important work and information that should be captured, such as, but not limited to,
exit tickets, journal prompts, outcome sentences, vocabulary organizers, open-ended questions,
self-evaluations, and handouts (e.g., formula sheets and divisibility rules). Samples and
templates for some of these items are supplied in the appendix.
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