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Introduction 
Mathnasium is a learning center which students may attend after school to boost their 
math skills.  The center is highly specialized; teaching only math.  The program is for 
students in grades 2 through 8 and high school.  Students attend the center once or twice a 
week, for about an hour.  Like a gym or health club, members pay a monthly fee and can 
drop–in anytime. The goal is to significantly increase a student’s math skills, 
understanding of math concepts, and overall school performance, while building 
confidence and forging a positive attitude toward the subject. 
The company has sought to determine the effectiveness of its program, and has 
commissioned several qualitative and quantitative studies since 2004. 
This study was conducted in 2011, using the results of 2010-year paired testing data for a 
cross-section of Mathnasium Center students.  Using a single group non-experimental 
pre-posttest design, this study was to determine whether there exists a positive treatment 
effect on mathematics testing performance of elementary and middle school children as a 
result of their attending the Mathnasium teaching center for a period of approximately 6 
months. 
 
The Study 
To see whether students’ performance on tests of math skills are improving as a result of 
Mathnasium tutoring, two math tests were given to students, one at the beginning of the 
study period (pretest), and one at the end (posttest).   
 
The students who participated in this study are Mathnasium customers who also attend 
local elementary schools, and represent a broad cross-section across all centers located in 
the United States. 
 
Students are placed at a specific learning level within the Mathnasium curriculum based 
on an initial interview at the Mathnasium Center, a review (if possible) of recent testing 
results from school, and whether or not they are able to pass a pre-test at the level one 
lower than their current grade.  These data are used to place the student at the level where 
they begin the Mathnasium learning process.  This is the level where the subject’s pre-
test and post-test are given. 
 
The instruments used in this study are the Mathnasium ‘Check-up Tests’.  These tests 
have been aligned to math standards from all States in which Mathnasium operates, 
including the State where Mathnasium is headquartered, California.  A sample test is 
included in the Appendix.  The pre- and posttests are equivalent, containing the same 
level and number of questions and testing the same exact skills.  The tests have been 
independently validated by an experienced credentialed mathematics teacher, showing 
that they test at grade-level and that the content is consistent with the California State 
standards.   
 
Between the two tests, each student attended the Learning Center a few times per week 
for mathematics tutoring.  The treatment period averages 3 months. 
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The design of this statistical study is a ‘Single Group Pretest-Posttest Design’ (Figure 1). 
This design compares the same group of participants before and after the program. The 
purpose of the single group pretest-posttest design is to determine if participants 
improved after receiving the program. As is common with most any statistical work, 
there are limitations and threats to this design which are noted in the Conclusions and 
Recommendations section of this report. 
   

Figure 1.  Single Group Research Design based on Kerlinger (1973) 
Students at the Mathnasium Learning Center form a single group.  The group receives 
the treatment for a minimal period of three months.   O represents the pretest and 
posttest. 

  
  O X  O  

 
 
The null hypothesis of this study is that attending the Learning Center will have no 
positive causal effect on posttest performance.  A t-test comparing matched pairs of pre- 
and posttest results was used to statistically determine if there is a significant difference 
between the two test scores across the study population.  A one-tailed test was used 
because the effect of the Mathnasium tutoring treatment was assumed to be positive. 
 
 
Analysis 
Once the pre and posttest data was collected, the data were entered into Microsoft Excel, 
and manipulated to combine and match student pairs of data.  This information was then 
sorted by test level.  The original data set contained 3,144 records of individual students 
who have taken pre- and posttests, but data for students who attended a center for fewer 
than three months was removed prior to analysis, ensuring that only students who 
attended a center for at least 3 months would be included.  The final overall count of 
students was 1,502.   Data for testing levels 1 through 10 were provided for this study and 
all levels were included.  It was noted that the number of students (n = 11) in level 10 was 
much lower than the number of students in other groups, which ranged from n = 26 to n = 
314. 
The t-test analysis was performed on the data collected for test levels 1 through 10.  The 
calculations were run using the Data Analysis Add-in statistical functionality within 
Microsoft Excel, and several of the statistical results were confirmed using TexaSoft 
Winks SDA 6.0.   A statistically significant difference in the testing scores between pre- 
and posttest is shown at the 95% confidence level (Table 1). 
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Table 1.  Statistical results 

Level   Test Mean Variance n df t Stat
P (T<=t) 
one-tail 

t Critical 
one-tail  

(at .05) 

Level 1 Pretest 40.4% 0.0387 208 207 -27 2.05E-70 1.652

Posttest 76.9% 0.0327 208

Level 2 Pretest 51.9% 0.0257 289 288 -34 5.3E-104 1.650

Posttest 80.0% 0.0180 289

Level 3 Pretest 51.4% 0.0319 314 313 -34 2.4E-106 1.650

Posttest 78.5% 0.0261 314

Level 4 Pretest 47.6% 0.0304 229 228 -29 7.05E-80 1.652

Posttest 74.7% 0.0321 229

Level 5 Pretest 46.4% 0.0366 136 135 -23 1.76E-48 1.656

Posttest 71.1% 0.0390 136

Level 6 Pretest 50.2% 0.0486 97 96 -17 2.67E-30 1.661

Posttest 70.7% 0.0415 97

Level 7 Pretest 53.1% 0.0360 124 123 -22 1.75E-44 1.657

Posttest 72.4% 0.0347 124

Level 8 Pretest 41.0% 0.0241 61 60 -15 6.03E-23 1.671

Posttest 70.6% 0.0236 61

Level 9 Pretest 31.5% 0.0159 26 25 -10 1.29E-10 1.708

Posttest 61.1% 0.0398 26

Level 10 Pretest 28.6% 0.0262 11 10 -4 0.000625 1.812

Posttest 64.0% 0.0342 11
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When the statistical significance shown by the data is coupled with qualitative feedback 
from parents that Center attendees demonstrate more enthusiasm towards learning math, 
and their children's grades improved, the results of this study are very positive. 
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Appendix B. Sample of Mathnasium Internal Pretests used in this Study 
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Appendix C.  Sample Test Alignment to California State Standards 
 
Grade 5, Test PT5A 
2a Number Sense 

2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

2b Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

3a Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

3b Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

— Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

4a Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

4b Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

4c Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

5a Number Sense 
2.2 Demonstrate proficiency with division, including division with positive decimals and 
long division with multidigit divisors. 

5b Number Sense 
2.2 Demonstrate proficiency with division, including division with positive decimals and 
long division with multidigit divisors. 

5c Number Sense 
2.2 Demonstrate proficiency with division, including division with positive decimals and 
long division with multidigit divisors. 

6a Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

6b Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

6c Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

7a Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

7b Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

7c Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

9a Number Sense 
2.2 Demonstrate proficiency with division, including division with positive decimals and 
long division with multidigit divisors. 

9b Number Sense 
2.2 Demonstrate proficiency with division, including division with positive decimals and 
long division with multidigit divisors. 

9c Number Sense 
2.2 Demonstrate proficiency with division, including division with positive decimals and 
long division with multidigit divisors. 

10a Number Sense 
2.5 Compute and perform simple multiplication and division of fractions and apply these 
procedures to solving problems. 

10b Number Sense 
2.5 Compute and perform simple multiplication and division of fractions and apply these 
procedures to solving problems. 

11a Number Sense 
2.5 Compute and perform simple multiplication and division of fractions and apply these 
procedures to solving problems. 

11b Number Sense 
2.5 Compute and perform simple multiplication and division of fractions and apply these 
procedures to solving problems. 

14a Measurement and Geometry 

1.1 Derive and use the formula for the area of a triangle and of a parallelogram by 
comparing it with the formula for the area of a rectangle (i.e., two of the same triangles 
make a parallelogram with twice the area; a parallelogram is compared with a rectangle of 
the same area by cutting and pasting a right triangle on the parallelogram). 

14b Measurement and Geometry 

1.1 Derive and use the formula for the area of a triangle and of a parallelogram by 
comparing it with the formula for the area of a rectangle (i.e., two of the same triangles 
make a parallelogram with twice the area; a parallelogram is compared with a rectangle of 
the same area by cutting and pasting a right triangle on the parallelogram). 

15a Number Sense 
1.1 Estimate, round, and manipulate very large (e.g., millions) and very small (e.g., 
thousandths) numbers. 

15b Number Sense 
1.1 Estimate, round, and manipulate very large (e.g., millions) and very small (e.g., 
thousandths) numbers. 

16a Number Sense 
2.5 Compute and perform simple multiplication and division of fractions and apply these 
procedures to solving problems. 

16b Number Sense 
2.5 Compute and perform simple multiplication and division of fractions and apply these 
procedures to solving problems. 

16c Number Sense 
2.5 Compute and perform simple multiplication and division of fractions and apply these 
procedures to solving problems. 
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16d Number Sense 
2.5 Compute and perform simple multiplication and division of fractions and apply these 
procedures to solving problems. 

18a Statistics, Data Analysis, and Probability 1.3 Use fractions and percentages to compare data sets of different sizes. 

18b Statistics, Data Analysis, and Probability 1.3 Use fractions and percentages to compare data sets of different sizes. 

18c Statistics, Data Analysis, and Probability 1.3 Use fractions and percentages to compare data sets of different sizes. 

21a Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

21b Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

21c Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

21d Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

21e Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

21f Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

21g Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

21h Number Sense 
2.1 Add, subtract, multiply, and divide with decimals; add with negative integers; subtract 
positive integers from negative integers; and verify the reasonableness of the results. 

22a Number Sense 
1.1 Estimate, round, and manipulate very large (e.g., millions) and very small (e.g., 
thousandths) numbers. 

22b Number Sense 
1.1 Estimate, round, and manipulate very large (e.g., millions) and very small (e.g., 
thousandths) numbers. 

22c Number Sense 
1.1 Estimate, round, and manipulate very large (e.g., millions) and very small (e.g., 
thousandths) numbers. 

25a Mathematical Reasoning 
1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant 
information, sequencing and prioritizing information, and observing patterns. 

25b Mathematical Reasoning 
1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant 
information, sequencing and prioritizing information, and observing patterns. 

26a Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

26b Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

27a Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

27b Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

28a Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

28b Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

29a Number Sense 

2.3 Solve simple problems, including ones arising in concrete situations, involving the 
addition and subtraction of fractions and mixed numbers (like and unlike denominators of 
20 or less), and express answers in the simplest form. 

29b Statistics, Data Analysis, and Probability 1.3 Use fractions and percentages to compare data sets of different sizes. 

30 Statistics, Data Analysis, and Probability 1.3 Use fractions and percentages to compare data sets of different sizes. 

 
 


