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A LONGITUDINAL ANALYSIS OF STATE
MATHEMATICS SCORES FOR FLORIDA SCHOOLS
USING SAXON MATH

This report describes a three year longitudinalystf the instructional effectiveness of
SAXON MATHa mathematics program designed for use in kiradegg through grade
12.

Project Background

We live in a mathematical world. Never before Hesworkplace demanded such
complex levels of mathematical thinking and probkstving (National Council of
Teachers of Mathematics, 2009). Clearly, those widerstand and can do mathematics
will have increased opportunities in the workpladathematical competence can open
doors that will allow for educational and careevattements. A lack of mathematical
competence can close those doors.

Unfortunately, in terms of mathematical skills, theited States is quickly falling behind
the rest of the developed world. A recent study gammg the math skills of students in
industrialized nations found that U.S. studentgrades 4 and 8 consistently performed
below most of their peers around the world, a trigmad continues into high school
(Mullis, Martin, Gonzalez, & Chrostowski, 2005). dlthough the latest results from
the National Assessment of Educational Progres37(2éhowed improvements in the
math performance of students in grades 4 and 8mally, upon closer examination, only
fourteen of the fifty states showed improved scatdsoth grade levels. Seventeen states
did not show improvements at either grade leveltHeu, low-income and minority
students in the U.S. perform relatively poorly iatmas early as kindergarten and first
grade (Denton & West, 2002). By the third grade,fimber of American students
showing signs of math learning difficulties increasignificantly (Ostad, 1998, 1997;
Geary, Hoard, Byrd-Craven, & DeSoto, 2005).

To address concerns that many students lack eakssiatis to be successful in
mathematics-related careers, President Bush dalte¢te creation of a National
Mathematics Advisory Panel in April, 2006. This pawas charged with fostering
“greater knowledge of and improved performance athematics among American
students” (U.S. Department of Education, 2008).

On March 13, 2008, the National Mathematics Adwd@anel submitted its final report.

In the report, the Panel stressed how critica that students succeed in algebra, in part
because doing so will make them much more likelsucceed in college and be prepared
for better career opportunities in the global ecopof the 21" century. The Panel also
emphasized the importance of children having angttiase in mathematics. Research
shows that a strong start can be a major contnitiatpreventing later difficulties in math
learning. Efforts must begin in early childhoodtiwa particular focus on the
foundational skills learned from kindergarten ttgbuhird grade. Effective early math
education can help students to:
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* Acquire the foundational knowledge and skills ttinety will need to be successful
with algebra and other advanced math courses (hNathssociation for the
Education of Young Children and National Councilfefachers of Mathematics,
2002);

* Avoid retention in the early years by increasinghrskills (Magnuson, Myers,
Ruhm, & Waldfogel, 2003); and

» Develop positive attitudes toward learning mathyean (Ma, 2000).

There has never been a greater need to ensutthéhatth programs today’s young
students are using are optimally supporting theohenveloping the mathematical skills
and strategies required for success in high schoaobllege, and in the workplace.
Because of the importance of determining the affeness of programs designed to
support young children with mathematics instructidoughton Mifflin Harcourt
contracted with the Educational Research Instbfi®merica (ERIA) to study the
effectiveness of thEAXON MATHdrogram. This report presents the findings froat th
study.

Research Question

The following research question guided the desighestudy:

Is SAXON MATHNstructionally effective in improving students’ thamatical skills
and strategy use over time?

Design of the Study

A quasi-experimental, pretest/posttest design vgasd tor this study. Florida schools
using theSAXON MATHorogram at grades 3 and/or 5 during the 2005-22066-2007,
and 2007-2008 school years were included in thdys#ichievement data from the
spring 2005 and the spring 2008 administrationh@imath portion of the Florida
Comprehensive Assessment Test (FCAT) were usdtegwetest and posttest
respectively.

In order to identify Florid&AXON MATHschools for inclusion in the study, Houghton
Mifflin Harcourt provided researchers with a ligtFdorida elementary schools that had
purchasedsAXON MATHResearchers then telephoned the administrateachtof

these schools to determine the year each one adddstsingAXON MATHat grades 3
and 5 and for how long each had continued to us@ithgram at those same grade levels.
This information was not readily available from s¢hool administrators due to changes
in administration and/or lack of records. Also, sosehools were unwilling to provide
the requested data. Schools were included in tidy st it could be verified, based on
these phone calls, that they had started usingribggam at grade 3 and/or grade 5 no
later than the 2005-2006 academic year and hadheeak to do so through the 2007-
2008 academic year or longer.

A total of 22 schools in Florida were verified as/ing usedSAXON MATHat grade 3
from the 2005-2006 academic year through the 2@DB2cademic year. A total of 14
Florida schools were verified as having uS#dXON MATHat grade 5 for the same
three-year period. Only nine of the schools arestirae across the grade 3 and grade 5
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lists of schools. The differences are due to tleetfaat some schools did not adopt the
program at all grade levels during the same acaxlgear but instead adopted the
program at one or two grade levels each year @axggral years until the program was
implemented at all grade levels.

For each verified school, researchers downloaded@AT mathematics data that was
available to the public from the Florida State Dépant of Education (FSDOE) Web
site. For each administration of the FCAT, the F&ED®eb site provides the percentage
of students at each school achieving at each efgerformance levels on the math
portion of the FCAT, as well as the mean standeodes on the math portion of the
FCAT for each school.

Instructional Approach under Study
The description c6AXON MATHorovided by the publisher states the following:

A well-articulated curriculum challenges studemt$etarn increasingly more
sophisticated mathematical ideas as they contimeie $tudies. John Saxon had a
similar philosophy in mind when in the early 198@sdeveloped his theory-based
distributed approach to mathematics instructioacpece, and assessment. Utilizing
this approach, thEAXON MATHK-12 program was created with a comprehensive
approach to mathematics. Because smaller pieaaesoomation are easier to teach
and easier to learn, tIBAXON MATHseries was developed by breaking down
complex concepts into related increments. Theucstn, practice, and assessment
of those increments were systematically distrib@embss each grade level. Practice
is continual, and assessment is cumulative.

The SAXON MATHapproach differs from most programs in that itrihsites
instruction, practice, and assessment instead s§imgithese elements throughout
the lessons and school year. In a massed apprioattuction, practice, and
assessment of a skill or concept occur within atgberiod of time and are clustered
within a single chapter or unit. In tiBAXON MATHorogram, as students encounter
new increments of instruction, they are also cadily reviewing previously
introduced math concepts. Frequent assessmenével rand older concepts are
encountered throughout the lessons, ensuring tilndests truly integrate and retain
critical math skills.

Description of the Research Sample

A total of 22 schools in Florida were verified as/ing usedSAXON MATHat grade 3

from the 2005-2006 academic year through the 2@WB2cademic year. Fourteen
schools were verified as having used the progragnaate 5 for the same period. Tables 1
and 2 provide demographic summaries of the schoolisded in the study at each grade
level. The average enroliment for the grade 3 slsh@was 563. The average percent of
students enrolled in free and reduced lunch progracnoss the grade 3 schools was
49%. The average percent of minority students vids.3-or the grade 5 schools, the
average enrollment was 559 students with an averag@% of the students enrolled in
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free/reduced lunch programs and an average of 3@ students identified as minority
across the schools.

Table 1
Demographic Characteristics of FloridaSAXON MATH
Grade 3 Schools Included in the Study

% Limited
% Free/Reduced English
School | Grades Locale |Enrollment Lunch % Minority| Proficient
1 Kto5 Urban 371 53% 34% 11%
2 Kto5 Suburban 842 43% 10% 0%
3 Kto5 Suburban 606 56% 22% 1%
4 Kto5b Urban 290 85% 80% 0%
5 Kto 6 Suburban 625 59% 43% 1%
6 Kto5 Urban 91 45% 30% 1%
7 Kto5 Suburban 488 35% 26% 1%
8 Kto5 Suburban 485 45% 10% 1%
9 Kto5b Urban 897 34% 14% 1%
10 Kto5 Suburban 508 46% 38% 1%
11 Kto5 Suburban 99 19% 36% 4%
12 Kto5 Urban 672 40% 20% 1%
13 Kto5 Suburban 653 84% 30% 10%
14 Kto5 Suburban 883 34% 9% 1%
15 Kto5 Urban 436 89% 70% 1%
16 Kto5 Rural 698 54% 50% 5%
17 Kto5 Urban 800 25% 22% 1%
18 Kto5 Rural 734 38% 23% 1%
19 Kto5 Suburban 414 41% 9% 1%
20 Kto5 Urban 379 56% 52% 2%
21 Kto5 Rural 417 32% 23% 2%
22 Kto5 Suburban 1000 65% 26% 0%
Average 563 49% 31% 2%
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Table 2
Demographic Characteristics of FloridaSAXON MATH
Grade 5 Schools Included in the Study

% % Limited
Free/Reduced English
School | Grades Locale |Enrollment Lunch % Minority |Proficient
1 Kto5 Suburban 496 13% 23% 3%
2 Kto5 Suburban 714 18% 19% 3%
3 Kto5 Rural 417 32% 23% 2%
4 Kto5 Rural 536 33% 7% 2%
5 Kto5 Urban 897 34% 14% 1%
6 Kto5 Suburban 883 34% 9% 1%
7 Kto5 Suburban 494 35% 83% 16%
8 Kto5 Suburban 488 35% 26% 1%
9 Kto5 Suburban 414 41% 9% 1%
10 Kto5 Suburban 842 43% 10% 0%
11 Kto5 Suburban 485 45% 10% 1%
12 Kto5 Urban 433 67% 36% 0%
13 Kto 5 Urban 290 85% 80% 0%
14 Kto5 Urban 436 89% 70% 1%
Average 559 43% 30% 2%

Description of the Florida Comprehensive Assessment Test (FCAT)

The following explanation of the FCAT was takennfrthe Florida State Department of
Education Web site (Florida State Department ofdatian, 2009):

What kind of test isthe FCAT?

The FCAT is made up of two kinds of tests: a edtereferenced test (CRT),
which measures how well students are meetingtimshine State Standaiids
reading, writing, mathematics, and science, anedamreferenced test (NRT),
which allows educators and parents to compare E@student performance on
reading and mathematics with the performance afestts nationwide.

Through a contract with a test publishing compahg, Florida Department of
Education developed FCAT Reading and Mathematiddiast administered the
test to students in Grades 4, 5, 8, and 10 in 1988. FCAT was expanded to
include Grades 3 through 10 in 2001 and to incl&@AT Science in 2003

The FCAT Reading, Mathematics, and Science tegtsreestudents to analyze,
synthesize, and evaluate the information preseaeldto apply strategies or
procedures they have learned. The level of thinkégmired of students goes
beyond the recall of facts and literal comprehensiequired in many
standardized tests.
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Tables 3 and 4 below indicate the grade 3 and gsdmsnchmarks from theunshine
State Standards Mathematics assessed by the FCAT.

Table 3

Grade 3 Benchmarks from theSunshine State Standards in Mathematics

Assessed on the Florida Comprehensive Assessmensile

m

ear

and

nd

er

el

174

Benchmark
Number Descriptor

MA.3.A.1.1 Model multiplication and division incliry problems presented in context:
repeated addition, multiplicative comparison, artegww many combinations,
measurement, and partitioning.

MA.3.A.1.2 Solve multiplication and division factgblems by using strategies that result fro
applying number properties.

MA.3.A.1.3 Identify, describe, and apply divisiondamultiplication as inverse operations.

MA. 3.A.2.1 | Represent fractions, including fracsagreater than one, using area, set, and lin
models.

MA.3.A.2.2 Describe how the size of the fractiopatt is related to the number of equal size
pieces in the whole.

MA.3.A.2.3 Compare and order fractions, includinactions greater than one, using models
strategies.

MA.3.A.2.4 Use models to represent equivalent foad, including fractions greater than 1, al
identify representations of equivalence.

MA.3.A4.1 Create, analyze, and represent patt@nasrelationships using words, variables,
tables, and graphs.

MA.3.A.6.1 Represent, compute, estimate, and sagblems using numbers through hundre
thousands.

MA.3.A.6.2 Solve non-routine problems by makinghlé, chart, or list and searching for
patterns.

MA.3.G.3.1 Describe, analyze, compare, and classifydimensional shapes using sides ang
angles - including acute, obtuse, and right angée®l connect these ideas to the
definition of shapes.

MA.3.G.3.2 Compose, decompose, and transform palygo make other polygons, including
concave and convex polygons with three, four, féie, eight, or ten sides.

MA.3.G.3.3 Build, draw, and analyze two-dimensiosiahpes from several orientations in org
to examine and apply congruence and symmetry.

MA.3.G.5.1 Select appropriate units, strategied,tanls to solve problems involving perimetg

MA.3.G.5.2 Measure objects using fractional pafténear units such as 1/2, 1/4, and 1/10.

MA.3.G.5.3 Tell time to the nearest minute andhi® nearest quarter hour, and determine thg
amount of time elapsed.

MA.3.5.7.1 Construct and analyze frequency talllasgraphs, pictographs, and line plots fr

data, including data collected through observatiens/eys, and experiments.
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Table 4

Grade 5 Benchmarks from theSunshine State Standards in Mathematics

Assessed on the Florida Comprehensive AssessmensilTe

rs

ntity

Il

m

Benchmark
Number Descriptor

MA.5.A1.1 Describe the process of finding quotgemvolving multi-digit dividends using
models, place value, properties, and the relatipngdivision to multiplication.

MA.5.A.1.2 Estimate quotients or calculate them taiy depending on the context and numbe
involved.

MA.5.A.1.3 Interpret solutions to division situat®including those with remainders depending
on the context of the problem.

MA.5.A.1.4 Divide multi-digit whole numbers fluemtlincluding solving real-world problems,
demonstrating understanding of the standard algorénd checking the
reasonableness of results.

MA.5.A.2.1 Represent addition and subtraction dafimhals and fractions with like and unlike
denominators using models, place value, or prageerti

MA.5.A.2.2 Add and subtract fractions and decinflaiently, and verify the reasonableness of
results, including in problem situations.

MA.5.A.2.3 Make reasonable estimates of fractiod decimal sums and differences, and use
techniques for rounding.

MA.5.A.2.4 Determine the prime factorization of noens.

MA.5.A4.1 Use the properties of equality to sohwemerical and real world situations.

MA.5.A.4.2 Construct and describe a graph showmgtiouous data, such as a graph of a qual
that changes over time.

MA.5.A.6.1 Identify and relate prime and composite numbexgpfa, and multiples within the
context of fractions.

MA.5.A.6.2 Use the order of operations to simpéfypressions which include exponents and
parentheses.

MA.5.A.6.3 Describe real-world situations using pi@se and negative numbers.

MA.5.A.6.4 Compare, order, and graph integersuidicig integers shown on a number line.

MA.5.A.6.5 Solve non-routine problems using varistrategies including “solving a simpler
problem” and “guess, check, and revise.”

MA.5.G.3.1 Analyze and compare the properties @-timensional figures and three-
dimensional solids (polyhedra), including the numifeedges, faces, vertices, and
types of faces.

MA.5.G.3.2 Describe, define, and determine surfaea and volume of prisms by using
appropriate units and selecting strategies and.tool

MA.5.G.5.1 Identify and plot ordered pairs on thstfquadrant of the coordinate plane.

MA.5.G.5.2 Compare, contrast, and convert unitsefsure within the same dimension (lengtt
mass, or time) to solve problems.

MA.5.G.5.3 Solve problems requiring attention t@@ximation, selection of appropriate
measuring tools, and precision of measurement.

MA.5.G.5.4 Derive and apply formulas for areas afghelograms, triangles, and trapezoids frg
the area of a rectangle.

MA.5.S5.7.1 Construct and analyze line graphs andbldobar graphs.

MA.5.5.7.2 Differentiate between continuous anddite data, and determine ways to represe

those using graphs and diagrams.
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Data Analyses

The mean standard score for each FloB&XON MATHschool from the spring 2005
and spring 2008 administrations of the mathemagitcton of the FCAT were available
from the FSDOE Web site. In addition, the FSDOE Wi provides the percentage of
students at each school achieving at each of gvopnance levels:

Level 5: This student has success with the most challergngent of theSunshine
State Standard®A student scoring in Level 5 answers most oftédse
questions correctly, including the most challengijogstions.

Level 4: This student has success with the challenging abofeheSunshine State
StandardsA student scoring in Level 4 answers most oftds questions
correctly, but may have only some success withtopresthat reflect the most
challenging content.

Level 3: This student has partial success with the challengontent of th&unshine
State Standard$ut performance is inconsistent. A student sgpinLevel 3
answers many of the test questions correctly bgemeerally less successful
with questions that are the most challenging.

Level 2: This student has limited success with the challgpgbntent of th&unshine
State Standards

Level 1: This student has little success with the challepgiontent of th&unshine
State Standards

The standard scores were used to determine whathaent performance on the math
portion of the FCAT increased significantly fronetepring 2005 test administration
(pretest) to the spring 2008 test administratias{est) for grade 3 and grade 5 students
at FloridaSAXON MATHschools included in the study. The following anekysvere
conducted:

* A Paired Comparisofitest was conducted to determine whether the prietes
posttest standard score gains of the total grogpaife 3 and grade 5 students
at FloridaSAXON MATHschools were statistically significant.

* A Paired Comparisofitest was conducted to determine whether the prigtes
posttest standard score gains of grade 3 and §ratiglents at both lower and
higher socio-economic status FlorildaXON MATHschools were statistically
significant.

* A Paired Comparisotitest was conducted to determine whether the prietest
posttest gains of grade 3 and grade 5 studentsvat lscoring pretest and
higher scoring pretest Florid®AXON MATHschools (as determined by the
average pretest scores of the total group of gaaled grade 5 students at
each school) were statistically significant.
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Grade 3 Pretest/Posttest Analyses of SAXON MATH Schools

Whole Group Pretest/Posttest Analyses

Researchers at ERIA conducted a Paired Compatritest to determine whether the
pretest to posttest gains of the total group oflgra students at Florid@AXON MATH
schools were statistically significant. The .05dkof significance was used as the level at
which differences would be considered statisticsiggnificant. For the grade 3 analyses,
22 schools were included.

In addition to the Paired Comparisttest, an effect-size analysis was computed.
Cohen’sd statistic was used to determine the effect sihés Statistic provides an
indication of thestrengthof the effect of the treatment regardless of thésttcal
significance. Cohen’d statistic is interpreted as follows:

.2 = small effect
.5 = medium effect
.8 = large effect

Table 5 presents the results of tiiest performed to determine if the pretest to psstt
performance gains for grade 3 students at FIG®AON MATHschools were
statistically significant. The mean standard seuas 326.8 on the pretest and 348.4 on
the posttest, a difference that was statisticadjgiicant at the .0001 level. This level of
significance indicates that such a difference wdalde occurred by chance less than
once out of 10,000 repetitions. The effect size \aege.

Table 5
Results Comparing the Average FCAT Math Standard Sares of Grade 3 Students at
Florida SAXON MATH Schools in Spring 2005 (Pretest) and in Spring 20q®osttest)

Number Mean
of Standard
Test Schools Score SD t-Test | Significance Effect Size
Pretest 22 326.8 16.7 6.540 <0001 195
Posttest 22 348.4 17.6
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Figure 1 compares the percentage of Florida grési@>X30N MATHschools with various
ranges of percentages of students scoring at pesfuce levels of 3 to 5 (70% or fewer,
71% to 89% and 90% or more) at the time of thegstednd at the time of the posttest.
The figure shows that the percentage of schools Wieo or fewer of their students
scoring at levels 3 to 5 declined sharply while pleecentage of schools with 90% or
more of their students scoring at performance &wéB to 5 increased dramatically from
pretest to posttest.

Figure 1
Percentage of Florida Grade 35AXON MATH Schools with Various Ranges of
Percentages of Students Scoring at Performance Ldsef 3 to 5 on the FCAT in
Spring 2005 (Pretest) and in Spring 2008 (Posttest)

100% The pl:n:' mm?."l of 'n':hnulf- Tl.h: pvrln:'l:nl:l_l_'-.' ul'.w-:.!mn!l_-
90% with 70% or fewer of their with 0% or more of their
" students scoring al students scoring at
80% performance levels of 3 w " performance levels of 3 to §
T0% 1 5 went down from pretest 4% - went up from pretest to
0% to posticst, 35% POstiCst.
50% V A%
40% S22
0% 7
20% - : :
10% - S 5%
0% -+ B _—
0% or Fewer T1% to B9% 0% or More

Pretest @ Postttest

Socio-Economic Group Pretest/Posttest Analyses

A Paired Comparisofitest was used to compare the pretest and postiess of the
grade 3 Florid®&AXON MATHschools categorized as being of higher and lowabso
economic status (SES). The percentage of studecgs/mg free and reduced lunch was
used as the indicator of SES for this comparischo8Is were ranked from highest to
lowest according to the percentage of studentsviagefree and reduced lunch at each
school. That list was then divided in half with ddhools in both the lower and higher
free/reduced lunch groups. The percentage of stesdenfree/reduced lunch programs at
schools in the lowest half ranged from 19% to 45i#h &n average of 35%. This group
was considered the higher SES group of schoole sirey had the fewest students
enrolled in free/reduced lunch programs. The peaggnof students on free/reduced
lunch programs at schools in the highest half rdrigem 45% to 89% with an average of
63%. This group was considered the lower SES gobgghools since they had the most
students enrolled in free/reduced lunch programs.

The .05 level of significance was used as the lavethich increases would be
considered statistically significant.
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Table 6 presents the results of tiiest performed to determine if the pretest to tesst
standard score gains of grade 3 students at loneehigher SES Florid@BAXON MATH
schools were statistically significant. For the ®6ES schools, the mean standard score
on the pretest was 320.5 and on the posttest tha standard score was 340.8, a
difference that was statistically significant a& t®02 level. This level of significance
indicates that such a difference would have ocdubsechance less two times out of
1,000 repetitions. The effect size was large.

For the higher SES schools, the mean standard sodiee pretest was 333.0 and on the
posttest the mean standard score was 355.9, aetiffe that was statistically significant
at the .001 level. This level of significance iraties that such a difference would have
occurred by chance less one time out of 1,000 itepet. The effect size was large.

While students at the lower SES schools startedvidhta lower mean standard score
than the students at the higher SES schools, thgtaups made about the same standard
score increase and the increases for both groupessietistically significant.

Table 6

Results Comparing the Mean FCAT Mathematics Standat Scores of Grade 3 Students at

Florida SAXON MATH Schools in Spring 2005 (Pretest) and in Spring 28(qPosttest)
For High and Low SES Schools

Number Mean
of Standard
Test Schools Score SD t-Test | Significance | Effect Size
Lower Socio-Economic Schools
Pretest 11 320.5 18.0 4183 <002 103
Posttest 11 340.8 21.0
Higher Socio-Economic Schools
Pretest 11 333.0 13.3 4.891 <001 200
Posttest 11 355.9 9.2
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Figure 2 compares the percentage of Florida gresi&X3ON MATHower SES schools
with various ranges of percentages of studentsrggat performance levels of 3t0 5
(70% or fewer, 71% to 89% and 90% or more) atithe bf the pretest and at the time of
the posttest. The figure shows that the percerddgehools with 70% or fewer of their
students scoring at levels 3 to 5 declined shamplje the percentage of schools with
90% or more of their students scoring at perforredagels of 3 to 5 increased from zero
to 18%.

Figure 2
Percentage of Florida Grade 35AXON MATH Lower SES Schools with Various
Ranges of Percentages of Students Scoring at Penfiaeince Levels of 3 to 5 on the
FCAT in Spring 2005 (Pretest) and in Spring 2008 (Posttest)
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Figure 3 compares the percentage of Florida grasi@X30ON MATHigher SES schools
with various ranges of percentages of studentsrggat performance levels of 3t0 5
(70% or fewer, 71% to 89% and 90% or more) atithe bf the pretest and at the time of
the posttest. The figure shows that the percerddgehools with 70% or fewer of their
students scoring at levels 3 to 5 declined from 18%ero while the percentage of
schools with 90% or more of their students scoahgerformance levels of 3to 5
increased dramatically from pretest to posttest.

Figure 3

Percentage of Florida Grade 33AXON MATH Higher SES Schools with Various
Ranges of Percentages of Students Scoring at Penfiaeince Levels of 3 to 5 on the
FCAT in Spring 2005 (Pretest) and in Spring 2008 (Posttest)
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Pretest Score Group Pretest/Posttest Analyses

The grade 3 schools were divided into two approehyaequal groups based on the
average pretest score of the total group of grastedents at each school. Each group
included 11 schools. Paired Comparisdests were conducted to determine if both
groups made significant pretest to posttest gains.

Table 7 presents the results of tiiests performed to determine if the pretest tdtpst
gains of grade 3 students at FlorBi&XON MATHschools in both the lower and higher
scoring pretest groups were statistically signifiicd he mean standard score for the
lower scoring group increased from 314.5 to 34Utk difference for the lower scoring
pretest group was statistically significant at @01 level, indicating a change that
would have occurred by chance less than once tuhefd 0,000 repetitions. The effect
size was large.

The mean standard score for the higher scoringpgimzreased from 339.0 to 355.9. The
difference for the higher scoring pretest group stasistically significant at the .002
level, indicating a change that would have occulngdhance less than twice out of
1,000 repetitions. The effect size was large.

Table 7
Results Comparing the FCAT Math Standard Scores ofrade 3 Students at Florida
SAXON MATH Schools in Spring 2005 (Pretest) and in Spring 28(QPosttest) For
Lower and Higher Scoring Pretest Groups

Number Mean

of Standard Effect
Test Schools Score SD t-test | Significance Size
Lower Scoring Pretest Schools
Pretest 11 314.5 14.2 5143 <0001 156
Posttest 11 340.8 19.2
Higher Scoring Pretest Schools

11
Pretest 339.0 731 4303 <.002 4.323
Posttest 11 355.9 12.6
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Figure 4 compares the percentage of Florida gresi&X30ON MATHower pretest schools
with various ranges of percentages of studentsrggat performance levels of 3t0 5
(70% or fewer, 71% to 89% and 90% or more) atithe bf the pretest and at the time of
the posttest. The figure shows that the percerddgehools with 70% or fewer of their
students scoring at levels 3 to 5 declined shamplje the percentage of schools with
90% or more of their students scoring at perforredacels of 3 to 5 increased from zero
to 18%.

Figure 4
Percentage of Florida Grade 33AXON MATH Lower Pretest Schools with Various
Ranges of Percentages of Students Scoring at Penfiaeince Levels of 3 to 5 on the
FCAT in Spring 2005 (Pretest) and in Spring 2008 (Posttest)
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Figure 5 compares the percentage of Florida gresi&X30ON MATHigher pretest
schools with various ranges of percentages of stsdoring at performance levels of 3
to 5 (70% or fewer, 71% to 89% and 90% or moreéhatime of the pretest and at the
time of the posttest. The figure shows that theetlneere no higher pretest schools with
70% or fewer of their students scoring at levels 38 at the time of the pretest or the
posttest. The percentage of higher pretest scatis90% or more of their students
scoring at performance levels of 3 to 5 increasenhf9% to 64% from pretest to

posttest.

Figure 5

Percentage of Florida Grade 35AXON MATH Higher Pretest Schools with Various
Ranges of Percentages of Students Scoring at Penfiaeince Levels of 3 to 5 on the
FCAT in Spring 2005 (Pretest) and in Spring 2008 (Posttest)
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Grade 5 Pretest/Posttest Analyses of SAXON MATH Schools

Whole Group Pretest/Posttest Analyses

Researchers at ERIA conducted a Paired Compatriest to determine whether the
pretest to posttest gains of the total group oflgra students at FloriddAXON MATH
schools were statistically significant. The .05dkof significance was used as the level at
which differences would be considered statisticainificant. For the grade 5 analyses,
14 schools were included.

In addition to the Paired Comparisibtest, an effect-size analysis was computed.
Cohen’sd statistic was used to determine the effect sihés Statistic provides an
indication of thestrengthof the effect of the treatment regardless of thésttcal
significance. Cohen’d statistic is interpreted as follows:

.2 = small effect
.5 = medium effect
.8 = large effect

Table 8 presents the results of thiest performed to determine if the pretests totpstt
performance gains for grade 5 students at FIGBRXON MATHschools were statistically
significant. The mean standard score was 327.9@pitetest and 351.5 on the posttest, a
difference that was statistically significant a& t®05 level. This level of significance
indicates that such a difference would have ocduosechance less than five times out of
1,000 repetitions. The effect size was large.

Table 8
Results Comparing the Average FCAT Math Standard Sares of Grade 5 Students at
Florida SAXON MATH Schools in Spring 2005 (Pretest) and in Spring 20q@osttest)

Number Mean
of Standard
Test Schools Score SD t-Test | Significance Effect Size
Pretest 14 327.9 23.6 3368 <005 191
Posttest 14 351.5 14.4
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Figure 6 compares the percentage of Florida grési@XON MATHschools with various
ranges of percentages of students scoring at pesfuce levels of 3 to 5 (70% or fewer,
71% to 89% and 90% or more) at the time of thegstednd at the time of the posttest.
The figure shows that the percentage of schools Wieo or fewer of their students
scoring at levels 3 to 5 declined while the peragatof schools with 90% or more of
their students scoring at performance levels af 3 increased from pretest to posttest.

Figure 6
Percentage of Florida Grade 55SAXON MATH Schools with Various Ranges of
Percentages of Students Scoring at Performance Ldgef 3 to 5 on the FCAT in
Spring 2005 (Pretest) and in Spring 2008 (Posttest)

The percentage of schools
with 70% or fewer of their
students scoring at

100% performance levels of 3 o
0% - 5 went down from pretest
204 - o postiest, The percentage of schools
0 1 with 90% or more of their
?DDA‘ 7% 57%0 | students scoring at
60% A performance levels of 3to 5
20% +—— 2607 pEEd went up from pretest to
4004 +— el puosttest.
30% </
20% +——
. 7%
10% 0%
I:]% 1 T 1
F0% or Fewer 1% to 8%% 0% or More

Pretest M TPostttest

Socio-Economic Group Pretest/Posttest Analyses

A Paired Comparisotitest was used to compare the pretest and postiests of the
grade 5 Florid®AXON MATHschools categorized as being of higher and lowenso
economic status (SES). The percentage of studecesving free and reduced lunch was
used as the indicator of SES for this comparischo8Is were ranked from highest to
lowest according to the percentage of studentsviegefree and reduced lunch at each
school. That list was then divided in half withcheols in both the lower and higher
free/reduced lunch groups. The percentage of stesdenfree/reduced lunch programs at
schools in the lowest half ranged from 13% to 35#h an average of 28%. This group
was considered the higher SES group of schoolg sivey had the fewest students
enrolled in free/reduced lunch programs. The pdeaggnof students on free/reduced
lunch programs at schools in the highest half rdrigem 35% to 89% with an average of
58%. This group was considered the lower SES godgpehools since they had the most
students enrolled in free/reduced lunch programs.
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The .05 level of significance was used as the lav@thich increases would be
considered statistically significant.

Table 9 presents the results of tiiest performed to determine if the pretest to tesst
standard score gains of grade 5 students at loneehigher SES Florid@BAXON MATH
schools were statistically significant. For the ®6ES schools, the mean standard score
on the pretest was 340.9 and on the posttest the standard score was 351.4, a
difference that was not statistically significafhe effect size was large. The reason for
the large effect size in the absence of a statitisignificant difference between the
pretest and posttest scores is due, in largetpdfie very small sample size. The
statistical significance is affected by sample sibereas the effect size is not.

For the higher SES schools, the mean standard sodiee pretest was 314.9 and on the
posttest the mean standard score was 351.6, aetiffe that was statistically significant
at the .01 level. This level of significance indesithat such a difference would have
occurred by chance less one time out of 100 répesit The effect size was large.

Table 9

Results Comparing the Mean FCAT Mathematics Standat Scores of Grade 5 Students at

Florida SAXON MATH Schools in Spring 2005 (Pretest) and in Spring 28(qPosttest)
For High and Low SES Schools

Number Mean
of Standard
Test Schools Score SD t-Test | Significance | Effect Size
Lower Socio-Economic Schools
Pretest 7 340.9 12.3 1554 Non-Sig. 81
Posttest 7 351.4 13.5
Higher Socio-Economic Schools
Pretest 11 314.9 25.7 3.496 <01 17
Posttest 11 351.6 16.4
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Figure 7 compares the percentage of Florida gresi&XON MATHower SES schools
with various ranges of percentages of studentsrggat performance levels of 3t0 5
(70% or fewer, 71% to 89% and 90% or more) atithe bf the pretest and at the time of
the posttest. The figure shows that the percerddgehools with 70% or fewer of their
students scoring at levels 3 to 5 declined frontgsteo posttest. While there were no
schools at the time of the pretest or the positekt90% or more of their students
scoring at performance levels of 3 to 5, the paagmof schools with 71% to 89% of
their students scoring at performance levels af 3 increased from 57% to 71% from
pretest to posttest.

Figure 7
Percentage of Florida Grade 55SAXON MATH Lower SES Schools with Various
Ranges of Percentages of Students Scoring at Penfieaince Levels of 3 to 5 on the
FCAT in Spring 2005 (Pretest) and in Spring 2008 (Posttest)
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Figure 8 compares the percentage of Florida grasi@XON MATHigher SES schools
with various ranges of percentages of studentsrggat performance levels of 3t0 5
(70% or fewer, 71% to 89% and 90% or more) atithe bf the pretest and at the time of
the posttest. The figure shows that the percerddgehools with 70% or fewer of their
students scoring at levels 3 to 5 declined from 74%3% while the percentage of
schools with 90% or more of their students scoahgerformance levels of 3to 5
increased from zero to 14% from pretest to posttest

Figure 8
Percentage of Florida Grade 55SAXON MATH Higher SES Schools with Various
Ranges of Percentages of Students Scoring at Penfiaeince Levels of 3 to 5 on the
FCAT in Spring 2005 (Pretest) and in Spring 2008 (Posttest)
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Pretest Score Group Pretest/Posttest Analyses

The grade 5 schools were divided into two approehyaequal groups based on the
average pretest score of the total group of grastedents at each school. Each group
included 7 schools. Paired Comparisdasts were conducted to determine if both groups
made significant pretest to posttest gains.

Table 10 presents the results of thest performed to determine if the pretest to tesst
gains of grade 5 students at Flor8i&XON MATHschools in both the lower and higher
scoring pretest groups were statistically signifiicd he mean standard score for the
lower scoring group increased from 309.4 to 351t difference for the lower scoring
pretest group was statistically significant at @4 level, indicating a change that would
have occurred by chance less than four out of 18pétitions. The effect size was large.

The mean standard score for the higher scoringpgiraereased from 346.2 to 352.0. The
difference for the higher scoring pretest group naisstatistically significant. The effect
size was medium.

Table 10
Results Comparing the FCAT Math Standard Scores o6rade 5 Students at Florida
SAXON MATH Schools in Spring 2005 (Pretest) and in Spring 28(QPosttest) For
Lower and Higher Scoring Pretest Groups

Number Mean
of Standard Effect

Test Schools Score SD t-test | Significance Size
Lower Scoring Pretest Schools
Pretest 7 309.4 18.8 4.590 <004 5 38
Posttest 7 351.0 16.0
Higher Scoring Pretest Schools
Pretest 7 346.2 7.6 .

reres 1.159 |  Non-Sig. 50
Posttest 7 352.0 14.0
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Figure 9 compares the percentage of Florida gresi@XON MATHower pretest schools
with various ranges of percentages of studentsrggat performance levels of 3t0 5
(70% or fewer, 71% to 89% and 90% or more) atithe bf the pretest and at the time of
the posttest. The figure shows that all of the sthbad 70% or fewer of their students
scoring at levels 3 to 5 at the time of the pretdsivever, at the time of the posttest,
57% of the schools had 71% to 89% of their studscdsing at performance levels of 3
to 5.

Figure 9
Percentage of Florida Grade 55SAXON MATH Lower Pretest Schools with Various
Ranges of Percentages of Students Scoring at Penfieaince Levels of 3 to 5 on the
FCAT in Spring 2005 (Pretest) and in Spring 2008 (Posttest)
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Figure 10 compares the percentage of Florida gse@leXON MATHigher pretest
schools with various ranges of percentages of stsdoring at performance levels of 3
to 5 (70% or fewer, 71% to 89% and 90% or morehatime of the pretest and at the
time of the posttest. The figure shows that thegetage of schools with 90% or more of
their students scoring at performance levels af 3 increased from zero to 14%.

Figure 10

Percentage of Florida Grade 55SAXON MATH Higher Pretest Schools with Various
Ranges of Percentages of Students Scoring at Penfieaince Levels of 3 to 5 on the
FCAT in Spring 2005 (Pretest) and in Spring 2008 (Posttest)
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Conclusions

This study sought to determine the effect of 3 %e<ON MATHprogramon students’
math skills and strategy use.

When comparing the pretest to posttest gains madgdae 3 and grade 5 students at
FloridaSAXON MATHschools, gains were statistically significant athbgrade levels

for the total groups. In addition, significant gaivere made by grade 3 students at lower
and at higher SESAXON MATHschools and by grade 5 students at higher SES $AXO
MATH schools. When FloridBAXON MATHschools were divided into lower pretest
schools and higher pretest schools based on tiespeeores of the total group, the lower
pretest groups at both grade levels and the higtetest group at grade 3 made
significant pretest to posttest gains. A summarthefresults is provided in Table 11
below. The table indicates whether the gains wigirafecant as well as the effect size of
each significant gain.

Table 11
Summary of the Pretest/Posttest Score Analyses Camtted to Determine if
Significant Gains were Made on the Math Portion othe FCAT for Grade 3 and
Grade 5 Students at FloridaSAXON MATH Schools

Grade 3 Grade 5
Gain Gain
Statistically Statistically

Group Significant?| Effect Size | Significant? | Effect Size
All SAXON MATHSchools Yes Large Yes Large
Lower SESSAXON MATHSchools Yes Large No Large
Higher SESSAXON MATHSchools Yes Large Yes Largs
Lower Pretest GrouBAXON MATH

Yes Large Yes Large
Schools
Higher Pretest GrouBAXON MATH Yes Large No Medium
Schools

This study sought to determine ifSAXON MATH is instructionally effective. Based
on the results of this study, instruction based o8AXON MATH significantly
increases grade 3 and grade 5 students’ knowledgedaunderstanding of
mathematics over a three year period in Florida sobols using theSAXON MATH
program.
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