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Executive Summary 

B ackg roun d  

� 924 students, in G rades 1 -12, from  sixteen schools used the Academ y of M ATH . 

� Students trained using the Academ y of M ATH  from  August – June, 2007. 

� Training targeted students w ho w ere having difficulty in m ath. 

� Students spent an average of 20 w eeks training w ith the Academ y of M ATH  and 28.5 
hours using the program , m astering an average of 23 m ath skills. 

Efficacy 

� G ains w ere exam ined on both the AutoSkill M ath Placem ent Test and the C riterion 
Reference Test (C RT).   

� Students averaged gains of 1.6 levels in the AutoSkill M ath Placem ent Test and gains 
increased w ith the am ount of tim e spent training. 

� Students averaged gains of 3.5 levels in C riterion Reference Test (C RT) and gains 
increased w ith the am ount of tim e spent training. This increase w as significantly greater 
than the control group, w hich show ed no gains on the C RT (p<.0001). 

� Follow ing training, the num ber of students testing at a novice level on the C RT 
decreased by 9% . For the control group, the num ber of students testing at a novice 
level did not decrease. 

Summary of Fin d in g s 

The Academ y of M ATH  w as effective in im proving student’s m ath proficiency in G rades 1 -12. 

Students training w ith the Academ y of M ATH , show ed gains on both the M ath Placem ent Test 

and the C riterion Reference Test (C RT) com pared to a control group. The gains on both tests 

increased w ith tim e spent training w ith the Academ y of M ATH . The num ber of students testing 

at the novice level on the C RT decreased follow ing training w ith the Academ y of M ATH . 
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B ackg roun d   

D uring the 2006/2007 school year the AutoSkill Academ y of M ATH ®  intervention softw are 

program  w as actively used at 16 schools in the G reat Falls Public Schools D istrict. The program  

w as targeted m ainly tow ards students that w ere having difficulty w ith their m ath skills. 

The Academ y of M ATH  utilizes a system atic approach to develop m athem atical proficiency in 

struggling students. The program  supplem ents the existing curriculum  by helping students 

build foundation skills in 10 areas that align to N C TM  standards. U sing a three-step intervention 

m ethodology, the program  delivers a dynam ic training experience for each student, allow ing a 

w ide range of users w ith varying skills to progress through training at their ow n pace. 

A  critical success factor in m athem atical proficiency, com putational fluency, requires students to 

develop a w ell-built foundation in three areas: 

� U nderstanding the m eaning of operations and their relationships to each other; 

� Know ledge of a large repertoire of num ber relationships; and 

� Thorough  understanding of the base 10 num ber system . 

W ith the Academ y of M ATH , students can m aster these concepts through extensive tutorial and 

practice sessions in a num ber of skill areas and question types, including term s, operations, and 

w ord problem s. 

C hanges in students’ m ath proficiency w ere m easured through the use of the AutoSkill M ath 

Placem ent Test as w ell as the m ath com ponent of the C riterion Reference Test (C RT).  The 

Academ y of M ATH  collects detailed inform ation on the achievem ent of each student w hile they 

train in the program . This is inform ation is provided to illustrate the direct linkage betw een 

training achievem ent on the Academ y of M ATH  and gains in m ath proficiency on the M ath 

Placem ent Test and the C RT.   
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Sch ools an d  Stud en ts 

The students' training progress on the Academ y of M ATH  w as review ed for the period of August 

30th, 2006 to June 28th, 2007. Training data w as available from    16 schools (Table 1). 

The Academ y of M ATH  precisely m onitors the am ount of tim e students spend actively engaged 

in com pleting their m ath skills training and practice exercises; this is referred to as Tim e on 

Task. In order for the data from  students to be included in this report, they m ust have achieved 

at least one hour of Tim e on Task.  D ata w as available for a total of 995 students; 924 (93% ) 

had com pleted at least one hour of Tim e on Task training.   

     

Table 1: Students Actively Working on the Academy of MATH 

School Total Number  
of Students 

Students Achieving 
One Hour or More  

of Time on Task Training 

Chief Joseph School 46 46 

East Middle School 103 95 

Great Falls High School 104 47 

Lewis & Clark School 40 40 

Lincoln School 58 57 

Longfellow School 112 107 

Loy School 41 41 

Meadow Lark School 33 33 

Morningside School 42 42 

Mountain View School 48 48 

Riverview School 47 47 

Roosevelt School 58 58 

Sacajawea School 79 79 

Sunnyside School 83 83 

Valley View School 68 68 

Whittier School 33 33 

All schools combined 995 924 

�

�

�

�
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Stud en ts’ G rad e Level 

A large proportion of the students training on the program  w ere in the second through sixth 

grades. This group represented nearly 85%  of all students in the study. The distribution of 

students by their grade level is detailed in Table 2 and illustrated in Figure 1. 

 

Table 2: Distribution of Students by Grade 

Grade Number of Students % of All Students 

1 1 0.1% 

2 132 14.3% 

3 173 18.7% 

4 154 16.7% 

5 182 19.7% 

6 140 15.2% 

7 46 5.0% 

8 49 5.3% 

9 24 2.6% 

10 18 1.9% 

11 3 0.3% 

12 2 0.2% 

Total 924 100.0% 

�

Figure 1: Distribution of Students’ Grade Level 
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Imp lemen tation  T ime Frame 

Students started training on the Academ y of M ATH  as early as August 30th 2006 and som e 
continued training through to June 28, 2007. D uring this 39 w eek period, individual students 
started training on different dates at each school. The num ber of w eeks each student had been 
training w as collected. The Average W eeks Training m easure, identified in Table 3, provides the 
average num ber of w eeks betw een each student’s training start date and the date last logged 
on to the program .  Students trained on the program  for an average of 29.0 w eeks. It should be 
noted that, on average, students com pleted close to the m axim um  num ber of possible training 
w eeks.   

Table 3: Academy of MATH Training Weeks 

School Average Weeks 
Training Minimum Maximum 

Chief Joseph School 29.4 5 35 

East Middle School 26.3 2 39 

Great Falls High School 18.3 3 34 

Lewis & Clark School 32.1 9 35 

Lincoln School 29.2 13 35 

Longfellow School 27.6 2 35 

Loy School 26.6 9 34 

Meadow Lark School 32.4 14 35 

Morningside School 29.9 5 35 

Mountain View School 32.2 12 35 

Riverview School 30.7 8 35 

Roosevelt School 32.1 12 35 

Sacajawea School 29.9 10 35 

Sunnyside School 31.0 7 36 

Valley View School 29.3 7 36 

Whittier School 31.5 10 35 

Overall 29.0 2 39 
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Total T ime in  P rog ram 

The Tim e in Program  provides a m easure of the total num ber of hours students w ere logged 
onto the program . This m easure is an indication of the relative am ount of access students had 
to the program  during the school year. Table 4 below  details the average num ber of hours 
students at each school w ere logged onto the program . This value ranged from  4.7 hours at 
G reat Falls H igh School to 41.7 hours at M orningside School.  Table 4 also provides inform ation 
on the range of hours logged by the students through the standard deviation m easure. This 
m easure indicates the range of tim e the m iddle 2/3s of the students w ere logged on to the 
program .  

 
 

 

Table 4: Total Time in Program by School 

School Average 
(hours) 

Range +/- 1 Std Dev. 
(hours) 

Chief Joseph School 37.4 24.4 50.3 

East Middle School 13.3 5.7 20.8 

Great Falls High School 4.7 2.5 6.9 

Lewis & Clark School 32.4 18.6 46.2 

Lincoln School 36.8 24.3 49.3 

Longfellow School 30.2 15.2 45.2 

Loy School 32.6 19.3 46.0 

Meadow Lark School 40.4 28.5 52.4 

Morningside School 41.7 27.9 55.5 

Mountain View School 38.2 25.1 51.3 

Riverview School 34.7 21.3 48.1 

Roosevelt School 12.7 7.6 17.8 

Sacajawea School 39.2 27.6 50.7 

Sunnyside School 25.5 18.1 33.0 

Valley View School 26.1 15.8 36.5 

Whittier School 26.1 14.3 37.9 

Overall 28.5 13.1 43.8 



Efficacy Study 

AutoSkill International Inc.  Academ y of M ATH  › Page 8 

T ime in  P rog ram p er W eek  

Total Tim e in Program  for students at each school is, in part, influenced by their training start 
dates.  Figure 2 illustrates the relative ranking of each school on the m easure of the Average 
Tim e in Program  per W eek.  The m easure of Average Tim e in Program  per W eek provides an 
indication of the students' ability to gain access to the training program  after rem oving the 
effect of start date.  To calculate this average, the total Tim e in Program  for each student w as 
divided by the num ber of w eeks that the student w as in training. These values w ere averaged 
together for each school and presented in Figure 2. The figure illustrates that, overall, students 
w ere able to access the program  for 0.8 hours per w eek.  Students at M orningside Elem entary 
School dem onstrated the greatest average Tim e in Program  per w eek: 1.1 hours. AutoSkill best 
practices guidelines recom m end a m inim um  of 1.5 hours per w eek. The preferred m odel is 30 
m inutes per day, three to five tim es per w eek. 

 

Figure 2: Average Time in Program per Week.
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P rog ram Fid elity an d  Stud en t A ch ievemen t 

T ime on  Task: P rog ram Fid elity  

The Academ y of M ATH  precisely m onitors the am ount of tim e that students spend directly 
w orking on their m ath skills training exercises. This allow s one to better exam ine the gains 
students have achieved in relation to the degree of effort each student has devoted to training 
on the program . The Tim e on Task m easure reflects the am ount of tim e that students have 
spent directly w orking on training and practice exercises rather than the am ount of tim e that 
the students have been logged into the program . For exam ple, the tim e that students spend in 
the Trophy C ase review ing their training results, in the Locker Room , or view ing training 
tutorials are not included in the Tim e on Task m easure. Tim e on Task provides a precise 
m easure of the fidelity of the intervention program .  

O n average, students achieved 22.6 hours of Tim e on Task (Table 5).   
 

Table 5: Measures of Training Achievement 

School 
Average 

Time on Task 
(hours) 

Average Number 
 of Math Skills Mastered 

Chief Joseph School 29.2 51.5 
East Middle School 8.8 24.7 
Great Falls High School 2.9 8.0 
Lewis & Clark School 26.0 36.3 
Lincoln School 29.5 55.9 
Longfellow School 24.4 43.6 
Loy School 26.3 47.4 
Meadow Lark School 32.2 57.8 
Morningside School 34.3 55.3 
Mountain View School 30.3 42.5 
Riverview School 28.5 53.1 
Roosevelt School 9.7 29.7 
Sacajawea School 32.3 62.0 
Sunnyside School 20.3 38.9 
Valley View School 20.5 36.9 
Whittier School 20.3 40.9 
Total 22.6 42.0 

M ath  Sk ills M astered : Stud en t A ch ievemen t  

The Tim e on Task m easure provides a good indication of the am ount of focused w ork students 
have com pleted in the program . H ow ever, it does not provide an indication of w hat they have 
accom plished.  By exam ining the num ber of m ath skills a student has m astered, it is possible to 
get a better understanding of the degree of achievem ent in acquisition of skills. The far right 
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colum n of Table 5 identifies the average num ber of skills m astered by the students at each 
school.  O verall, students m astered an average of 42 skills.  

T ime on  Task  an d  M ath  Sk ills M astered  in  R elation  to  Stud en t G rad e 

Students’ average Tim e on Task and Skills M astered is illustrated by grade level in Table 6 
below .  Students in grades one through six achieved substantially greater am ounts of Tim e on 
Task and M ath Skills M astered than students at the higher grade levels. The difference in 
focused training tim e from  elem entary to high school reflects differences in access to Academ y 
of M ATH ; students in elem entary school spent m ore tim e in Academ y of M ATH  than students in 
m iddle school and, in turn, students in m iddle school spent m ore tim e than students in high 
school. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6: Measures of Training Achievement in  
Relation to Students’ Grade Level 

Grade Number of 
students  

Average 
Time on Task 

(hours) 

Average Number 
 of Math Skills 

Mastered 

1 1 22.1 44.0 

2 132 27.1 53.1 

3 173 27.6 56.5 

4 154 25.1 42.5 

5 182 24.6 40.6 

6 140 22.9 38.1 

7 46 8.6 22.5 

8 49 8.9 26.7 

9 24 2.8 8.1 

10 18 3.1 6.1 

11 3 3.7 16.0 

12 2 2.3 11.5 

All Grades 924 22.6 42.0 
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R ate of M ath  Sk ills M astery 

The m easures of Tim e on Task and M ath Skills M astered provide good indications of the degree 
of w ork and achievem ent of the students at each school. There is a range of factors that can 
contribute to the level of achievem ent, including the am ount of quality tim e available for the 
students to w ork on the training program  and the degree of difficulty students have in 
m astering each skill. Students that have m ore severe problem s in m ath w ill require m ore tim e 
to m aster each skill.   M ath skills introduced earlier in the training sequence are easier in nature 
and w ill norm ally take less tim e to m aster.  These factors m ay also contribute to the variation in 
the Skills M astered per H our. Figure 3 illustrates the relationship betw een students' total Tim e 
on Task and the total num ber of M ath Skills that they have m astered. As the students spent 
m ore tim e training on the program  they m astered m ore skills. The tim e on task m easure w as 
positively correlated w ith the num ber of skills the students m astered (r=.74) 

 
Figure 3: Relationship between Time on Task and Math Skills Mastered 
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The average rate of M ath Skills M astered per hour of Tim e on Task training is detailed in Figure 
4.  The average rate of skills m astered per hour of Tim e on Task w as relatively consistent for 
m ost schools, averaging 2.1 skills per hour. This rate of subject m astery is typical of a good 
im plem entation.  The relatively higher rates of subject m astery evidenced in som e schools is 
indicative of students training on skills earlier on their training stream s w here they m ight not be 
as challenging in com parison to the m ore difficult skills presented later in the training program . 

 

Figure 4: Average Rate of Math Skills Mastered 
per Hour of Time on Task
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G ain s in  M ath  P roficien cy  

Prior to the start of training on the Academ y of M ATH , all students w ere given the AutoSkill 

M ath Placem ent Test to assess their baseline level of proficiency in m ath. Follow ing the 

com pletion of training m ost students (N =824) com pleted the test again.  O verall, students 

dem onstrated a statistically significant im provem ent in their m ath proficiency of 1.6 levels (t 821 

=34.3, p <.0001).  The average change in m ath proficiency level is listed by school on Table 7.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

G ain s b y G rad e Level 

Students in grades tw o through six show ed substantive gains in m ath proficiency follow ing 

training (Table 8). As show n previously, in Table 6, there is a sharp decline in the average tim e 

on task in seventh grade, from  22.9 hours in sixth grade to 8.6 hours in seventh grade. G iven 

the positive relationship betw een tim e on task and skills m astered, it is not surprising that the 

gains in m iddle school are less dram atic than the gains in elem entary school. Students in grades 

10-12 did not com plete the post-training AutoSkill m ath test, so no gains can be reported.  

 

Table 7: Level Change on the AutoSkill Math Placement Test By 
School 

School Level Change Number of Students 

Chief Joseph School 1.9 42 
East Middle School 0.9 70 
Great Falls High School 1.0 10 
Lewis & Clark School 1.5 39 
Lincoln School 1.5 56 
Longfellow School 1.1 93 
Loy School 1.6 41 
Meadow Lark School 2.6 33 
Morningside School 1.8 40 
Mountain View School 1.5 46 
Riverview School 1.6 47 
Roosevelt School 1.8 58 
Sacajawea School 1.6 76 
Sunnyside School 1.7 78 
Valley View School 1.4 62 
Whittier School 2.0 31 

Total 1.6 822 
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T ime on  Task  an d  G ain s in  M ath  P roficien cy  

Exam ining the relationship betw een the am ount of Tim e on Task students achieved and their 

gains on the AutoSkill M ath Placem ent Test clearly illustrates a positive relationship betw een 

training and gains (Figure 5). Students achieving less than five hours of training on the program  

show ed gains of only 1.1 levels. In contrast, students that w ere able to achieve 20 hours or 

m ore of focused training achieved average gains of 1.7 levels. 

Table 8: Level Change on the AutoSkill Math Placement Test By Grade 

Grade Change in Math Test Level Number of Students 

1 3.0 1 
2 1.8 127 
3 1.8 166 
4 1.6 145 
5 1.4 174 

6 1.5 129 
7 0.6 36 
8 1.2 34 

9 1.0 12 
10 - 0 
11 - 0 
12 - 0 

Total 1.6 824 

Figure 5: Average Change in AutoSkill Math Test Score 
in Relation to Time Spent Training on the Academy of MATH
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C riterion  R eferen ce Test  

The C riterion Reference Test (C RT) assessm ents m easure students’ progress tow ard m astery of a 

content area, based on clearly-defined criteria.  Perform ance is com pared to an expected level 

of m astery in a content area.1   

Students’ scores on m ath com ponent of the C RT w ere available for both 2006 and 2007 for 

369 students currently in grades 3-6 that trained on the Academ y of M ATH . In addition, data 

w ere available on another 1635 students that did not train on the Academ y of M ATH  or 

achieved less than one hour of Tim e on Task training; this group of students w ould act as the 

“C ontrol” group for the study. 

Exam ining the changes in C RT M ath scale scores show ed statistically significant increases in the 

scale scores of all groups of students that trained for one hour or m ore on the Academ y of 

M ATH  in com parison  w ith  the students in the control group (F[5,998] = 5.25, p <.0001; post hoc 

p <.05, Dunnett T3). O verall, the average scale score increased by 3.5 in the group that received 

Academ y of M ATH  training and decreased by an average of 1.3 in the group that did not 

receive training (Figure 6).  

Figure 6: Average Change in CRT Math Scale Score of 3rd to 6th Graders
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1  Excerpt from document on Great Falls Public Schools Website 
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C han g es in  C R T  M ath  P roficien cy Levels 

The C RT scales scores w ere converted to proficiency levels for both the Academ y of M ATH  

group and C ontrol group. W hen com paring the changes to the proportion of students at each 

proficiency level, it is clear that training on the Academ y of M ATH  prom oted increases in 

students’ proficiency levels in com parison to the C ontrol group (Figure 7). 

 
Exam ining the proportion of students in each proficiency group show ed that the proportion of 

students in the C ontrol group scoring at the N ovice level increased 0.9%  from  2006 to 2007. 

W hen the C RT scores of the students that trained on the Academ y of M ATH  w ere exam ined, 

the proportion of students in the N ovice group w as reduced by 8.7%  (from  27.1%  to 18.4 % ). 

In the Academ y of M ATH  training group, the proportion of students scoring N earing Proficiency 

increased by 6.2%  and scoring Advanced increased by 2.5% . In the C ontrol group, the 

proportion of students scoring Proficient or Advanced decreased by 2.1%  (Table 9). 

 

Table 9: Comparison of the Proportion of the Academy of MATH and  
Control Groups Prior to and Following Training 

Control Group Academy of MATH Group Proficiency Level 
2006 2007 Change 2006 2007 Change 

Advanced 52.7% 51.5% -1.2% 5.1% 7.6% +2.5% 

Proficient 36.6 % 35.7% -0.9% 36.6% 36.6% 0.0% 

Nearing 
Proficiency 6.9% 8.0% +1.1% 31.2% 37.4% +6.2% 

Novice 3.9% 4.8% +0.9% 27.1% 18.4% -8.7% 

Figure 7: Changes in CRT-Math Proficiency Levels
 Resulting from Training on the Academy of MATH
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Summary 

D ata w ere review ed from  924 students that trained on the AutoSkill Academ y of M ATH  training 

program  at 16 schools in the G reat Falls Public Schools D istrict during the 2006/2007 school 

year.  An analysis of this data dem onstrated that training on the Academ y of M ATH  prom oted 

students’ proficiency in m ath skills as m easured by the AutoSkill M ath Placem ent Test as w ell as 

the M ath com ponent of the C riterion Reference Test (C RT). Students dem onstrated greater 

gains on the AutoSkill M ath Test w ith greater am ount of focused training on the program .  

G ains in m ath proficiency m easured by the C RT w ere show n to be statistically significantly 

greater in students that trained on the program  than the gains dem onstrated by students that 

did not receive training on the program  (n=1635). This finding w as clearly illustrated by 

review ing the changes in C RT scale scores, w hich decreased by 1.3%  in the control group w hile 

increasing by an average of 3.5%  in the Academ y of M ATH  group.    

The post-training increases in C RT M ath scale scores translated into a reduction in the 

proportion of students that scored at N ovice proficiency levels by 8.7% , w hile increasing the 

proportion of students that scored at the N earing Proficiency level by 6.2%  and resulting in a 

2.5%  increase in the proportion of the group that scored at the Advanced proficiency level. 

These findings suggest that training on the Academ y of M ATH  can prom ote proficiency in m ath 

skills over and above the gains achieved through the regular m ath curriculum . 
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A b out A utoSk ill 

AutoSkill International Inc. delivers highly effective and scalable reading and m ath intervention 

solutions to help struggling elem entary, m iddle and high school students develop fluency in the 

foundation skills of reading and m ath. AutoSkill products use a research-based approach that is 

proven to generate significant and sustainable gains for at-risk students of all ages and abilities. 

The com pany’s aw ard-w inning softw are provides an individualized and engaging experience for 

students, and com prehensive set of m onitoring, m anagem ent and reporting tools for teachers 

and adm inistrators. AutoSkill deploys its reading and m ath intervention solutions across schools 

and districts in N orth Am erica and Europe. 

w w w .autosk ill.com 
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