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The combination of Carnegie Learning Curricula and Cognitive
Tutor® Software merges algebra textbooks with interactive soft-
ware developed around an artificial intelligence model that identi-
fies strengths and weaknesses in an individual student’s mastery

of mathematical concepts. The software customizes prompts to
focus on areas in which the student is struggling and routes the
student to problems that address those specific concepts.

Two studies of the combination of Carnegie Learning Curricula
and Cognitive Tutor® Software that fall within the scope of the
High School Math review protocol meet What Works Clearing-
house (WWC) evidence standards, and two studies meet WWC
evidence standards with reservations. The four studies included
1,723 high school students in 27 schools across 7 districts.®

Based on these four studies, the WWC considers the extent
of evidence for the combination of Carnegie Learning Curricula
and Cognitive Tutor® Software on high school students to be
medium to large for mathematics achievement.

Carnegie Learning Curricula and Cognitive Tutor® Software was found to have no discernible effects on mathematics achievement

for high school students.

Mathematics achievement

Rating of effectiveness No discernible effects

Improvement index* Average: -4 percentile points

Range: -7 to +2 percentile points

1. The descriptive information for this program was obtained from a publicly available source: the program’s website (http://carnegielearning.com/
secondary-curricula/, downloaded April 2010). The WWC requests developers to review the program description sections for accuracy from their
perspective. Further verification of the accuracy of the descriptive information for this program is beyond the scope of this review. The literature search

reflects documents publicly available by January 2010.

2. The studies in this report were reviewed using WWC Evidence Standards, Version 2.0 (see the WWC Procedures and Standards Handbook, Chapter lll),

as described in protocol Version 2.0.

3. The evidence presented in this report is based on available research. Findings and conclusions may change as new research becomes available.
4. These numbers show the average and range of student-level improvement indices for all findings across the studies.
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Absence of conflict
of interest

Additional program
information

Research

The Campuzano et al. (2009) study summarized in this inter-
vention report was prepared by staff of Mathematica Policy
Research. Because the principal investigator for the WWC
review of High School Math also is a Mathematica

staff member, the study was rated by staff members from

RAND and SRI. The report was then reviewed by the principal
investigator, a WWC Quiality Assurance reviewer, and an external
peer reviewer.

Developer and contact

Carnegie Learning Curricula and Cognitive Tutor® Software was
developed and is distributed by Carnegie Learning, Inc. Address:
Frick Building, 20th Floor, 437 Grant Street, Pittsburgh, PA 15219.
Email: info@carnegielearning.com. Web: http://www.carnegie-
learning.com/secondary-curricula. Telephone: (888) 851-7094.

Scope of use

Pilot implementation of the program began in 1992 with 84
students in one school. As of January 2010, components of
Carnegie Learning Curricula and Cognitive Tutor® Software—
Bridge to Algebra, Algebra I, Geometry, Algebra Il, and Integrated
Math—have been used by more than 500,000 students in
approximately 2,600 schools across the United States.®

Teaching

Carnegie Learning Curricula and Cognitive Tutor® Software
addresses both mathematical content and process standards.
Generally, three periods per week are spent using Carnegie

Learning Curricula text for classroom activities, and two periods
per week are spent in the computer lab using the Cognitive
Tutor® Software. The textbooks aim to foster a collaborative
classroom environment in which students develop skills to work
cooperatively to solve problems, participate in investigations,
and propose and compare solutions. Students learn with the
adaptive software at their own pace. The math problems are
designed to emphasize connections among verbal, numeric,
graphic, and algebraic representations.

Cost

The Carnegie Learning website sells the following products
related to Algebra | as of 2009-2010: Curriculum Kit (Software/
Text) for $99, Teacher Text Set for $85, Software only for $84,
and Student Text Set for $22. Volume discounts are available for
school districts. The Campuzano et al. (2009) study estimates
the annualized cost per student to be $69, of which 43% is the
license fee and the remaining 57% is for teacher training and
support, technical support, and printed materials and supplies.

Twenty-four studies reviewed by the WWC investigated the
effects of Carnegie Learning Curricula and Cognitive Tutor®
Software on high school students. Two studies (Cabalo, Jaciw,
& Vu, 2007; Campuzano et al., 2009) are randomized controlled
trials that meet WWC evidence standards. Two studies (Shney-
derman, 2001; Smith, 2001) are randomized controlled trials or
quasi-experimental designs (QED) that meet WWC evidence
standards with reservations. The remaining 20 studies do not
meet either WWC evidence standards or eligibility screens.

Meets WWC evidence standards

Cabalo, Jaciw, and Vu (2007) randomly assigned 22 classrooms
to receive either the Carnegie Learning Curricula and Cognitive
Tutor® Software Algebra | program or the standard curriculum.
Eight teachers taught at least one intervention class, and nine
teachers taught at least one comparison class, at one of five
Maui School District schools or at Maui Community College. The
analysis sample consisted of 182 intervention and 162 compari-
son students who had taken both the pretest (in fall 2005) and
the posttest (in May 2006).

5. The only available studies that meet WWC standards, with or without reservations, are those that cover Cognitive Tutor® for Algebra I.
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Research (continued)

Effectiveness

Campuzano et al. (2009) randomly assigned teachers in high-
poverty schools to intervention and comparison groups as part
of a national study of software products. During the second year
of the study (presented in this report), Carnegie Learning Cur-
ricula and Cognitive Tutor® Software was implemented in nine
schools in four districts. Nine teachers were randomly assigned
to use the Algebra intervention, and nine were assigned to
the comparison condition and used traditional instructional
methods, with a pair of intervention and comparison teachers in
each school. The fall and spring tests were administered to 145
intervention and 131 comparison students in 8th and 9th grades.

Meets WWC evidence standards with reservations
Shneyderman (2001) conducted a quasi-experiment in six senior
high schools in Miami-Dade County, Florida, that had a computer
lab by October 2000. For each school, two teachers were
randomly selected from all teachers using the Carnegie Learning
Curricula and Cognitive Tutor® Software Algebra | program. One
class for each teacher was randomly selected into an intervention
sample of 12 classrooms; the comparison sample was composed
of 12 randomly selected nonintervention Algebra | classrooms

in the same six schools. The analyses were conducted on 276
intervention and 382 comparison students in 9th and 10th grades.

Smith (2001) was a randomized controlled trial that was
compromised by restrictions placed on the analysis sample after
random assignment. Therefore, it was treated as a QED that
demonstrated baseline equivalence of the analysis sample on a
pretest and made the necessary statistical adjustments, allowing
it to meet WWC evidence standards with reservations. The study
involved all students in seven high schools in Virginia Beach
City Public Schools who completed a three-semester Algebra
| sequence during the 1999-2000 and 2000-01 school years.
Students were randomly assigned to the sequence in which the
math teacher was willing to implement the Carnegie Learning
Curricula and Cognitive Tutor® Software program (229 students)
or the sequence with the traditional curriculum (216 students).

Extent of evidence
The WWC categorizes the extent of evidence in each domain as
small or medium to large (see the WWC Procedures and Standards
Handbook, Appendix G). The extent of evidence takes into account
the number of studies and the total sample size across the studies
that meet WWC evidence standards with or without reservations.®
The WWC considers the extent of evidence for Carnegie
Learning Curricula and Cognitive Tutor® Software to be medium
to large for high school students.

Findings

The WWC review of interventions for High School Math
addresses student outcomes in one domain: mathematics
achievement. The findings below present the authors’ estimates
and WWC-calculated estimates of the size and the statistical
significance of the effects of Carnegie Learning Curricula and
Cognitive Tutor® Software on high school students.”

Mathematics achievement. Cabalo, Jaciw, and Vu (2007)
reported a negative but not statistically significant effect of
Carnegie Learning Curricula and Cognitive Tutor® Software
on the Northwest Evaluation Association (NWEA) Algebra
End-of-Course Achievement Level Test/Measures of Academic
Progress. Campuzano et al. (2009) reported a negative but not
statistically significant effect of Carnegie Learning Curricula and

6. The extent of evidence categorization was developed to tell readers how much evidence was used to determine the intervention rating, focusing
on the number and size of studies. Additional factors associated with a related concept—external validity, such as the students’ demographics and the
types of settings in which studies took place—are not taken into account for the categorization. Information about how the extent of evidence rating
was determined for Carnegie Learning Curricula and Cognitive Tutor® Software is in Appendix AB.

7. The level of statistical significance was reported by the study authors or, when necessary, calculated by the WWC to correct for clustering within classrooms
or schools and for multiple comparisons. For the formulas the WWC used to calculate the statistical significance, see WWC Procedures and Standards
Handbook, Appendix C for clustering and WWC Procedures and Standards Handbook, Appendix D for multiple comparisons. For the Carnegie Learning
Curricula and Cognitive Tutor® Software studies summarized here, no corrections for clustering or multiple comparisons were needed.
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Effectiveness (continued)

The WWC found Carnegie
Learning Gurricula and
Cognitive Tutor® Software
to have no discernible
effects on mathematics
achievement for high
school students

References

Cognitive Tutor® Software on the Educational Testing Service
(ETS) Algebra | End-of-Course Assessment. Shneyderman
(2001) reported a positive but not statistically significant effect
of Carnegie Learning Curricula and Cognitive Tutor® Software
on the Florida Comprehensive Assessment Test (FCAT) Norm-
Referenced Component. Smith (2001) reported a negative but
not statistically significant effect of Carnegie Learning Curricula
and Cognitive Tutor® Software on the Virginia Standards of
Learning (SOL) Algebra Assessment. None of the findings were
large enough to be considered substantively important accord-
ing to WWC criteria (i.e., an effect size of at least 0.25).

In sum, four studies showed indeterminate effects in the
mathematics achievement domain.

Rating of effectiveness

The WWC rates the effects of an intervention in a given outcome
domain as positive, potentially positive, mixed, no discernible
effects, potentially negative, or negative. The rating of effectiveness
takes into account four factors: the quality of the research design,
the statistical significance of the findings, the size of the difference
between participants in the intervention and the comparison condi-
tions, and the consistency in findings across studies (see the WWC
Procedures and Standards Handbook, Appendix E).

Improvement index

The WWC computes an improvement index for each individual
finding. In addition, within each outcome domain, the WWC
computes an average improvement index for each study and an
average improvement index across studies (see WWC Procedures
and Standards Handbook, Appendix F). The improvement index
represents the difference between the percentile rank of the aver-
age student in the intervention condition and the percentile rank of
the average student in the comparison condition. Unlike the rating
of effectiveness, the improvement index is entirely based on the
size of the effect, regardless of the statistical significance of the
effect, the study design, or the analysis. The improvement index
can take on values between -50 and +50, with positive numbers
denoting favorable results for the intervention group.

The average improvement index for mathematics achievement
is —4 percentile points across the four studies, with a range of -7
to +2 percentile points across findings.

Summary

The WWC reviewed 24 studies on Carnegie Learning Curricula
and Cognitive Tutor® Software for high school students. Two

of these studies meet WWC evidence standards; two studies
meet WWC evidence standards with reservations; the remaining
20 studies do not meet either WWC evidence standards or
eligibility screens. Based on the four studies, the WWC found no
discernible effects on mathematics achievement for high school
students. The conclusions presented in this report may change
as new research emerges.
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