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STUDY PROFILE 
DISTRICT: 
Charles Armstrong School, Belmont, CA 

GRADES: 
2–8 

STUDY DESIGN: 
Level 3: Promising (ESSA)1  

EVALUATION PERIOD: 
School years 2018–2019 through 2021–2022 

 

 

DISTRICT CHARACTERISTICS 
The Charles Armstrong School in Belmont, California, is a private school 
designed to educate students with language-based learning differences 
such as dyslexia. The Charles Armstrong School serves approximately 
240 second- through eighth-grade students with a range of ethnic 
backgrounds2: African American (2%), Asian (2%), Caucasian (78%), 
Hispanic (4%), Native American (2%), and students with multiple ethnic 
backgrounds (12%). Approximately 25% of students receive financial aid. 

IMPLEMENTATION OVERVIEW 
IMPLEMENTATION MODEL 

Charles Armstrong School students in Grades 2 through 8 who were 
struggling with foundational reading skills as indicated by the HMH 
Phonics Inventory and other measures worked in the software portion of 
the System 44 intervention. System 44 students completed 
approximately 20 minutes in the personalized online software between 
two and five days a week. Students continued to receive standard core 
reading instruction in the classroom (utilizing the Wilson curriculum and 
program materials) in addition to System 44 instruction. Teachers met 
with HMH consultants for an overview of the System 44 program and 
ongoing instructional coaching sessions while implementing System 44.  

1Correlational study with statistical control for selection bias. 
2Charles Armstrong School Quick Facts accessed June 2019 www.CharlesArmstrong.org. 

PARTICIPANTS 

All students who completed at least 125 minutes of the System 44 

software who did not also complete Read 180® were included in the 
analysis each year (N = 207). 

The demographics of System 44 students varied slightly by year (see 
Table 1); ethnic backgrounds included African American (3%–7%), Asian 
(4%–5%), Caucasian (48%–63%), Hispanic (2%–13%), Native American (0%–
1%) and students with multiple ethnic backgrounds (9%–15%). Of these 
students, 46%–53% were male, 47%–53% were female, and 0%–1% were 
non-binary. All students were classified as students with disabilities 
(SWD) each year. Specific disability diagnoses included dyslexia, specific 
learning disorder with impairment in reading, convergence insufficiency, 
attention deficit hyperactivity disorder (ADHD), unspecified 
neurodevelopmental disorder, other health impairment, and speech or 
language impairment. 

STUDY CONDUCTED BY: 
Forge Research Group  

OUTCOME MEASURES: 
• HMH Reading Inventory®
• HMH Phonics Inventory®
• System 44® Software Use

• Read Naturally Reading Fluency Progress Monitor 

• Track My Progress Reading Comprehension 

IMPLEMENTATION: 
20-Minute Software-Only Model 

 RESEARCH RESULTS 
 System 44: Charles Armst rong School 
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MEASURES 

Software Usage Data  
 
Student software usage data was collected as students used the 
online System 44 student application. Software usage data included 
the number of completed topics, the number of completed sessions, 
the average time spent in each session, and the number of sessions 
averaged per week.  

Phonics Inventory 
 
The HMH Phonics Inventory measures proficiency in the foundational 
reading skills of phonological decoding and sight-word reading for 
students in Grades 3 through 12. The Phonics Inventory is used to 
identify whether students with low reading comprehension 
achievement also lack the skills needed to decode new words (leading 
to placement in System 44) or are best served by an intervention to 
develop reading comprehension strategies, text-analysis skills, and 
background knowledge (leading to placement in other interventions). 
Assessment results include an accuracy score (range of 0–60) based 
on accurately reading sight words and nonsense words, a fluency 
score (range of 0–60) based on reading accurately as well as quickly, 
and a decoder status (pre-decoder, beginning, developing, or 
advancing). Charles Armstrong students completed the Phonics 
Inventory before beginning instruction in System 44; they completed it 
again at least twice each school year (fall and winter, fall and spring, 
or winter and spring). 

 
 
 

Reading Inventory 
 
The HMH Reading Inventory measures reading comprehension 
proficiency for students in Grades K–12. The Reading Inventory uses 
adaptive technology to determine a student’s reading comprehension 

level on the Lexile® Framework® for Reading; the higher the Lexile score, 
the more challenging reading material the student can comprehend. 
Test item difficulty ranges from items appropriate for developing readers 
to items requiring a reading proficiency indicating preparedness for 
college-level texts. This difficulty range allows for measurement of skill 
growth regardless of the students’ initial ability. Assessment results 
include a Lexile scale score that indicates reading ability at a level of 
text complexity and a performance level of below basic, basic, 
proficient, or advanced, indicating achieved reading comprehension 
compared to grade-level expectations. System 44 students completed 
the Reading Inventory at least twice each year (fall and winter, fall and 
spring, or winter and spring). 
 
Read Naturally Reading Fluency Progress Monitoring 
 
The Read Naturally Reading Fluency Progress Monitor is an efficient, 
valid, and reliable assessment to measure a student's progress in 
reading aloud, normed to a nationally representative U.S. sample. The 
teacher listens to a student read a leveled passage at his/her 
instructional level (Grades 1–8) for one minute and determines the 
student's words correct per minute (wcpm) score. Scores are graphed 
throughout the year to track student progress and make educational 
decisions. Charles Armstrong School students were assessed for oral 
reading fluency using the Reading Fluency Progress Monitor at least 
twice each year (fall and winter, fall and spring, or winter and spring).  
 
Track My Progress Reading Comprehension 
 
Track My Progress is an online, computer-adaptive test designed to 
assess math and reading skills aligned to the Common Core State 
Standards in kindergarten through eighth grades. Track My Progress 
tests have been shown to be both reliable and valid measures of 
Common Core State Standard proficiency, normed to a nationally 
representative U.S. sample. Student progress in meeting skills is tracked 
as students take four 20-minute tests each year, and teachers have 
access to reports on specific subject and domain proficiency. Charles 
Armstrong School student data included a percentile score (range 0–99) 
for reading comprehension. A percentile score above 41 is considered to 
reflect grade-level ability. 
 

RESULTS 
An independent evaluator from Forge Research Group analyzed student 
academic achievement using data provided by the Charles Armstrong 
School and Houghton Mifflin Harcourt. System 44 students’ ELA 
performance was examined before and after System 44 implementation 
using multiple independent outcome measures. 
 
USAGE  

Charles Armstrong School teachers began implementation of System 
44 at different time points throughout the 2018–2019 school year, from 
November 2018 to May 2019. The 2019–2020 school year data 
collection efforts ended after the winter quarter, by January 2020, due 
to school closures during the coronavirus pandemic. Charles Armstrong 
School students resumed use of System 44 for a portion of the 2020–
2021 school year and then continued use for the entire 2021–2022 
school year. As such, the length of student participation in the program 
varied. 

Students who participated in System 44 during the 2018–2019 school 
year (see Table 2) completed an overall average of 33.0 topics over an 
average of 33.6 total sessions, averaging 2.2 sessions per week and 
totaling 607.2 minutes in the System 44 online student application. In 
the 2019–2020 school year, students completed an overall average of 
26.3 topics over an average of 45.0 total sessions, averaging 2.2 
sessions per week and totaling 619.7 minutes in the System 44 online 
student application. In the 2020–2021 school year, students completed 
an overall average of 21.2 topics over an average of 44.3 total 

TABLE 1. CHARLES ARMSTRONG SYSTEM 44 STUDENTS,  
GRADES 2–8 (N = 207) 
DEMOGRAPHICS 2018–2022 

 
Characteristics 

2018–
2019 

N = 45 

2019–
2020 

N = 102 

2020–
2021 

N = 100 

2021–
2022 

N = 126 

Grade 
2 
3 
4 
5 
6 
7 
8 

 
2.2% 
28.9% 
22.2% 
11.1% 
20.0% 
15.6% 

- 

 
8.8% 
25.5% 
30.4% 
15.7% 
8.8% 
10.8% 

- 

 
10.0% 
20.0% 
22.0% 
24.0% 
12.0% 
7.0% 
5.0% 

 
10.3% 
17.5% 
18.3% 
31.0% 
13.5% 
7.9% 
1.6% 

Gender 
Male 

Female 
Non-Binary 

 
53.3% 
46.7% 

- 

 
47.0% 
52.0% 
1.0% 

 
46.0% 
53.0% 
1.0% 

 
49.2% 
50.0% 
0.8% 

Ethnicity 
African American 

Asian 
Caucasian 
Hispanic 

Native American 
Multiple Ethnicities 

Other 
Not Reported 

 
6.7% 
4.4% 
62.2% 
2.3% 

- 
13.3% 
4.4% 
6.7% 

 
2.9% 
4.9% 
57.8% 
8.8% 

- 
14.7% 
3.1% 
7.8% 

 
4.0% 
5.0% 
63.0% 
9.0% 
1.0% 
9.0% 
2.0% 
7.0% 

 
3.2% 
4.8% 
48.4% 
12.7% 
0.8% 
11.1% 
4.0% 
15.1% 

Students with 
Disabilities 

Dyslexia 
SLD Reading 
Impairment 

Convergence 
Insufficiency 

ADHD 
Neurodevelopment 

Other Health 
Speech 

 
 

100% 
 
- 
 
- 
- 
- 
- 
- 

 
 

93.1% 
 

5.9% 
 

1.0% 
- 
- 
- 
- 

 
 

81.0% 
 

14.0% 
 

1.0% 
2.0% 
1.0% 
1.0% 

- 

 
 

73.0% 
 

19.8% 
 

0.8% 
4.0% 
0.8% 
0.8% 
0.8% 
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sessions, averaging 2.0 sessions per week and totaling 490.3 minutes in 
the System 44 online student application. During the 2021–2022 school 
year, students completed an overall average of 27.8 topics over an 
average of 54.8 total sessions, averaging 2.1 sessions per week and 
totaling 606.5 minutes in the System 44 online student application.  

TABLE 2. CHARLES ARMSTRONG SYSTEM 44 STUDENTS  
GRADES 2–8 (N = 207) 
SYSTEM 44 SOFTWARE USAGE 2018–2022 

System 
44 

Software 
Usage 

2018–2019 
N = 45 

2019–2020 
N = 102 

2020–2021 
N = 100 

2021–2022 
N = 126 

M (SD) M (SD) M (SD) M (SD) 

Topics  
Sessions 

Time 

33.0 (23.3) 
33.6 (17.9) 

607.2 (398.6) 

 26.3 (25.2) 
 45.0 (20.3) 

619.7 (381.8) 

21.2 (24.0) 
44.3 (19.2) 

490.3 (312.1) 

27.8 (21.6) 
54.8 (22.3) 

606.5 (321.6) 

 
PERFORMANCE 

Phonics Inventory 
 
Charles Armstrong School System 44 students completed the Phonics 
Inventory in the fall, winter, and spring of the 2018–2019 school year, the 
fall and winter of the 2019–2020 school year, and the fall, winter, and 
spring of the 2020–2021 and 2021–2022 school years. Overall, students 
who completed the Phonics Inventory at two timeframes within the 
school year (fall and winter, fall and spring, or winter and spring) 
demonstrated a statistically significant overall gain in Fluency Scores, 
averaging increases from 7.6 to 10.9 (2018–2019), from 7.8 to 8.9 (one 
semester of 2019–2020), from 7.7 to 9.5 (2020–2021), and from 9.9 to 12.5 
(2021–2022) from first to last testing in the school year (see Graph 1). 
Disaggregation of the data indicated that students in both primary and 
middle school grades, both males and females, achieved statistically 
significant Phonics Inventory Fluency Score gains (see Appendix Table 1) 
from pre- to post-System 44 instruction. When results were 
disaggregated by ethnicity, Caucasian and multiracial students 
achieved statistically significant Phonics Inventory gains; the samples 
were too small to capture the true statistical significance of gains of 
students in other ethnic groups. 
 
GRAPH 1 
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8  
(N = 200) 
CHANGE IN PHONICS INVENTORY FLUENCY SCORE OVERALL AND 
BY GRADE LEVEL, 2018–2022 

 
Graph Note: *statistically significant change at one-sided p < .05 
 
When students were disaggregated by specific disability diagnosis 
(available during the 2021–2022 school year) students with dyslexia and 
specific learning disorder with impairment in reading demonstrated a 
statistically significant overall gain in fluency scores, averaging increases 
from 11.2 to 13.8 and 7.4 to 10.0, respectively (see Graph 2). Although the 
sample size is too small to capture the true statistical significance of 
gains, students with ADHD also demonstrated notable fluency score 
growth (from 6.8 to 8.6). 
 

GRAPH 2 
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8  
(N = 119) 
CHANGE IN PHONICS INVENTORY FLUENCY SCORE BY SPECIFIC 
DISABILITY DIAGNOSIS, 2021–2022 

 
Graph Note: *statistically significant change at one-sided p < .05 
 
System 44 students’ Phonics Inventory performance levels also reflected 
these increases in foundational reading skills (see Graph 3). The percent 
of students achieving an advancing performance level (indicating 
readiness to progress to a more complex reading intervention) increased 
from first to last testing each year: from 0% to 11% in the 2018–2019 school 
year, from 4% to 6% from fall to winter of the 2019–2020 school year, from 
0% to 9% in the 2020–2021 school year, and from 6% to 13% in the 2021–
2022 school year. Further, the percent of students scoring at a pre-
decoder performance level (indicating little or no foundational reading 
skills), decreased from first to last testing each year: from 3% to 0% in the 
2018–2019 school year, from 4% to 1% from fall to winter of the 2019–2020 
school year, from 8% to 5% in the 2020–2021 school year, and from 2% to 
1% in the 2021–2022 school year. The increase in students’ overall 
performance levels on the Phonics Inventory was statistically significant 
during each full year of System 44 implementation (the 2018–2019, 2020–
2021, and 2021–2022 school years). 
 
GRAPH 3  
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8  
(N = 200) 
CHANGE IN PHONICS INVENTORY DECODER STATUS, 2018–2022 

 
Graph Note: *statistically significant change at one-sided p<.05  

 
Notably, increased use of the System 44 online software was a 
statistically significant predictor of Phonics Inventory Fluency score 
growth in the 2019–2020 through 2021–2022 school years (when 
implementation group sizes were sufficient to test the statistical 
significance of differences in gains between groups). This correlation 
was evident both before and after correcting for selection bias (see 
Appendix Table 3 for details). On average, System 44 students who 
completed more topics in the System 44 online software also achieved 
higher Phonics Inventory Fluency score gains (see Graph 4). 
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GRAPH 4  
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8  
(N = 200) 
PHONICS INVENTORY FLUENCY SCORE GAIN BY IMPLEMENTATION 
LEVEL, 2018–2022 

 
Graph Note: Minimal = 15 or fewer; Moderate = 16 to 29; High = 30 or more 
System 44 topics completed 
 
Reading Inventory 
 
System 44 students completed the Reading Inventory in the fall and 
winter of the 2019–2020 school year and in the fall, winter, and spring of 
the 2020–2021 and 2021–2022 school years. Overall, students3 who 
completed the Reading Inventory at two timeframes within the school 
year (fall and winter, fall and spring, or winter and spring) demonstrated 
a statistically significant overall gain in Lexile (L) scores, averaging a 134L 
(2019–2020), 114L (2020–2021), and 177L (2021–2022) increase from first to 
last testing in the school year (see Graph 5). Disaggregation of the data 
indicated that students in Grades 2–7, both males and females, 
achieved statistically significant Reading Inventory Lexile gains (see 
Appendix Table 2) from pre-to post-System 44 instruction. When results 
were disaggregated by ethnicity, Asian, Caucasian, Hispanic, and 
multiracial students achieved statistically significant Reading Inventory 
gains; the samples were too small to capture statistical significance of 
gains of students in other ethnic groups. 
 
GRAPH 5 
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8  
(N = 176) 
CHANGE IN READING INVENTORY IN LEXILES OVERALL AND BY 
GRADE LEVEL, 2019–2022 

 
Graph Note: *statistically significant change at one-sided p < .05   

 
3As a previous gains analysis has shown that students who decrease more than 100L on the Reading Inventory from fall to spring demonstrate poor test motivation and produce unreliable longitudinal achievement scores, those scores 
that decreased more than 100L were excluded from this implementation analysis.  The Reading Inventory scores of some Charles Armstrong School students decreased more than 100L in 2020–2021 (5%/n=2) and 2021–2022 (4%/n=1). 
4 HMH Reading Inventory: Estimated Average Annual Growth; analysis of 373,880 students’ fall to spring Lexile score gains. 

 
When students were disaggregated by specific disability diagnosis 
(available during the 2021–2022 school year), students diagnosed with 
dyslexia, specific learning disorder with impairment in reading, and ADHD 
all demonstrated a statistically significant overall gain in Lexile score, 
averaging increases from 507.6 to 680.4, 281.5 to 512.0, and 289.2 to 
435.2, respectively (see Graph 6).  
 
GRAPH 6 
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8  
(N = 120) 
CHANGE IN READING INVENTORY LEXILE SCORE BY SPECIFIC 
DISABILITY DIAGNOSIS, 2021–2022 

 
Graph Note: *statistically significant change at one-sided p < .05 

In addition to demonstrating statistically significant Lexile score gains, 
System 44 students demonstrated accelerated Lexile score gains 
compared to the average annual growth demonstrated by an initially 
same-scoring national sample4 (see Graph 7). Notably, students made 
almost two times the expected gains (133.7L compared to 75.3L) from fall 
to winter of the 2019–2020 school year and significantly more gains than 
would be expected (176.7L compared to 153.2L) during the 2021–2022 
school year, demonstrating accelerated growth toward grade-level 
performance. In the 2020–2021 school year, primary grade students 
made less than expected gains (101.8L compared to 200.0L) while middle 
school students made significantly more gains than would be expected 
(149.5 compared to 100.9L). 
 
GRAPH 7 
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8  
(N = 176) 
READING INVENTORY LEXILE SCORE GROWTH BY YEAR AND 
GRADE LEVEL, 2019–2022 

   
Graph Note: *statistically significant difference between expected and actual 
growth at one-sided p < .05 
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Reading Inventory Lexile score growth was generally dependent on the 
extent of System 44 online software use (see Appendix Table 4). On 
average, System 44 students who completed more topics in the online 
software also achieved higher Reading Inventory Lexile score gains; 
students who completed 16 or more topics achieved 1.3–2.1 times more 
Lexile score gains than students who completed 15 or fewer topics (see 
Graph 8).  
 
GRAPH 8 
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8 (N = 
176) 
AVERAGE READING INVENTORY GAIN IN LEXILES BY 
IMPLEMENTATION LEVEL, 2019–2022 

 
Graph Note: Minimal = 15 or fewer; Moderate or High = 16 or more System 44 
topics completed 

 
System 44 student Reading Inventory performance levels also reflected 
increases in reading proficiency (see Graph 9). The percent of students 
achieving at least a proficient Reading Inventory performance level, 
indicating an ability to access grade-level curriculum, increased from 
first to last testing each year: from 0% to 13% from fall to winter of the 
2019–2020 school year, from 11% to 30% in the 2020–2021 school year, 
and from 20% to 39% in the 2021–2022 school year. Further, the percent 
of students scoring at a below basic performance level decreased from 
first to last testing each year: from 85% to 72% from fall to winter of the 
2019–2020 school year, from 66% to 55% in the 2020–2021 school year, 
and from 62% to 41% in the 2021–2022 school year. The increase in 
students’ overall performance levels on the Reading Inventory was 
statistically significant in each year of this analysis. 
 
GRAPH 9 
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8 (N = 
176) 
CHANGE IN READING INVENTORY PERFORMANCE LEVELS, 2019–
2022 

 
Graph Note: *statistically significant change at one-sided p < .05 

Of note, from fall to winter of the 2019–2020 school year, 67% of students 
met or exceeded average Reading Inventory growth, with 36% of 
students increasing one grade level, 13% of students increasing two 
grade levels, and 8% of students increasing three or more grade levels in 
reading proficiency (see Table 3). In the 2020–2021 school year, 40% of 
students met or exceeded average Reading Inventory growth, with 38% 
of students increasing one grade level, 10% of students increasing two 
grade levels, and 9% of students increasing three or more grade levels in 
reading proficiency. In the 2021–2022 school year, 62% of students met or 
exceeded average Reading Inventory growth, with 37% of students 
increasing one grade level, 19% of students increasing two grade levels, 
and 14% of students increasing three or more grade levels in reading 
proficiency.  
 

TABLE 3. CHARLES ARMSTRONG SYSTEM 44 STUDENTS  
GRADES 2–8 (N = 176) 
INCREASE IN GRADE-LEVEL READING PROFICIENCY 2019–2022 

 
Grade Levels 

Gained 

Fall to 
Winter 2019 

N = 39 
2020–2021 

N = 88 
2021–2022 

N = 124 

% N % N % N 

1 
2 

3 or more 

35.9 
12.8 
7.7 

14 
5 
3 

37.5 
10.2 
8.9 

33 
9 
8 

37.1 
19.4 
14.4 

46 
24 
18 

 
Read Naturally Reading Fluency 
 
System 44 students demonstrated statistically significant growth in oral 
reading fluency (ORF) on the Read Naturally Reading Fluency Progress 
Monitor (see Graph 10). System 44 students averaged a 37% increase 
(from 44.9 to 82.0) in wcpm from the fall to winter of the 2018–2019 school 
year, a 13% increase (from 52.9 to 66.1) in wcpm from first to last test of the 
2019–2020 school year, and a 19% increase (from 54.5 to 73.2) in wcpm 
from the first to last test of the 2021–2022 school year. 
 
GRAPH 10 
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8 (N = 
167) 
CHANGE IN READ NATURALLY ORAL READING FLUENCY WORDS 
CORRECT PER MINUTE, 2018–2020 AND 2021–2022 

Graph Note: *statistically significant change at one-sided p < .05 
 
Track My Progress 
 
During a partial-year System 44 implementation, students scored better 
than 34% of their peers in quarter 1 and 35% of their peers in quarter 2 of 
the 2019–2020 school year (see Graph 11). After a full year of System 44 
instruction, Charles Armstrong School students showed accelerated 
growth in Track My Progress reading comprehension percentile scores 
compared to their initially same-scoring peers. On average, students 
scored better than 31% of their peers during the first testing but better 
than 34% of their peers at the last testing of the 2021–2022 school year, 
indicating accelerated growth compared to a national sample. At the 
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end of this full-year System 44 implementation, 30.7% (31/101) of students 
tested at the 41st percentile or greater, indicating grade-level reading 
comprehension proficiency.  
 
GRAPH 11 
CHARLES ARMSTRONG SYSTEM 44 STUDENTS GRADES 2–8 (N = 
166) 
CHANGE IN TRACK MY PROGRESS READING COMPREHENSION 
PERCENTILE, 2019–2022 

Graph Note: *statistically significant change at one-sided p < .05 
 
 

 

CONCLUSION 
The Charles Armstrong School assigned students who were struggling 
with foundational reading skills to participate in the System 44 reading 
intervention during the 2018–2019 through 2021–2022 school years, with 
full-year implementation beginning in the 2021–2022 school year. In a 
correlational analysis across a four-year time span, Charles Armstrong 
School students in Grades 2–8 who completed topics in the System 44 
online software demonstrated statistically significant increases in 
multiple independent ELA measures. 
 
System 44 students at the Charles Armstrong School demonstrated 
yearly statistically significant increases in Phonics Inventory fluency 
scores. Disaggregation of the data by student category indicated that 
the use of System 44 was associated with significant gains for both 
males and females, for students in both primary and middle school 
grades, and for students with a specific disability diagnosis of dyslexia or 
specific learning disorder with impairment in reading. Additionally, 6%–
13% of System 44 students achieved an advancing performance level 
each year, indicating readiness to advance to more complex reading 
interventions. 
 
System 44 students also demonstrated yearly statistically significant 
increases in Reading Inventory Lexile scores and met or exceeded 
expected Lexile score growth during the 2019–2020 and 2021–2022 
school years. Disaggregation of the data indicated that the use of 
System 44 was associated with significant gains in Reading Inventory 
Lexile scores for each student category of gender, grade level, and 
disability diagnosis of dyslexia, specific learning disorder with impairment 
in reading, and ADHD. Students also increased in assessment 
performance status: 13%, 30%, and 39% of students achieved at least a 
grade-level proficient performance status on the Reading Inventory in 
years 2, 3, and 4, respectively, indicating an ability to access grade-level 
curriculum. Importantly, 34% of System 44 students increased at least 
two grade levels in reading comprehension after one full year of 
instruction in the 2021–2022 school year. 
 
 
 
 
 
 

Students worked through varying amounts of the self-paced online 
software. A higher number of System 44 topics completed in the school 
year predicted greater Phonics Inventory Fluency score growth. 
Additionally, System 44 students who completed 16 or more topics 
achieved 1.3–2.1 times more Reading Inventory Lexile score growth than 
students who completed 15 or fewer topics. 
 
In addition to gains measured by HMH metrics, System 44 students 
showed growth on other measures of reading fluency and 
comprehension. System 44 students showed statistically significant 
growth in oral reading fluency words correct per minute as measured by 
the Read Naturally Reading Fluency Progress Monitor. System 44 
students also demonstrated accelerated growth in reading 
comprehension compared to a national sample as measured by the 
Track My Progress reading comprehension assessment. After one full 
year of instruction in the 2021–2022 school year, 31% of students 
achieved at least a 41st percentile, indicating grade-level reading 
comprehension proficiency. 
 
This study provides evidence that System 44 is an effective program for 
accelerating ELA and literacy gains among students with dyslexia and 
language-based learning differences struggling to achieve grade-level 
ELA proficiency. 
 
 
 
 
 
 
 
 
 

 

33.7
30.8

34.7 33.7

0

5

10

15

20

25

30

35

40

Overall
n=96

Overall
n=101

Fall to Winter 2019 2021–2022

TM
P 

R
ea

di
ng

 C
om

pr
eh

en
si

on
 P

er
ce

nt
ile

First TMP Last TMP

+2.9* +1.0 
 



 

Research Results System 44: Charles Armstrong School |    7 

APPENDIX 
TABLE 1.  
CHARLES ARMSTRONG SCHOOL SYSTEM 44 STUDENTS, GRADES 2–8, (N=200) 
RESULTS OF T-TEST AND DESCRIPTIVE STATISTICS PHONICS INVENTORY, 2018–2022 

 First Phonics 
Inventory Lexile 

Last Phonics 
Inventory Lexile 

 
95% CI for 

Mean Difference 

   

 M SD M SD n t df p 

2018–2019          

Overall 7.58 5.59 10.89 7.68 36 -5.56, -1.05 -2.97 35 .003 

Grade          

Third 5.08 3.75 7.31 3.35 13 -4.57, 0.11 -2.08 12 .030 

Fourth 5.83 7.33 9.33 8.12 6 -6.93, -0.07 -2.62 5 .024 

Sixth 8.11 5.88 12.11 7.37 9 -8.31, 0.31 -2.14 8 .032 

Seventh 12.43 3.91 16.43 10.95 7 -16.22, 8.22 -0.80 6 .227 

Gender          

Female 7.59 4.90 11.59 7.47 17 -7.35, -0.65 -2.53 16 .011 

Male 7.58 6.27 10.26 8.02 19 -6.03, 0.66 -1.69 18 .054 

Ethnicity          

White/Caucasian 8.95 5.55 12.00 8.32 20 -6.70, 0.60 -1.75 19 .048 

Multiracial 9.20 7.16 15.60 8.39 5 -15.38, 2.58 -1.98 4 .059 

Level of Implementation          

Minimal 4.22 3.11 8.11 4.65 9 -6.45, -1.33 -3.50 8 .004 

Moderate 2.75 2.32 5.63 3.11 8 -5.46, -0.29 -2.63 7 .017 

High 11.21 4.94 14.42 8.49 19 -7.46, 1.04 -1.59 18 .065 

2019–2020          

Overall 7.78 6.27 8.89 6.45 73 -2.20, -0.02 -2.02 72 .023 

Grade          

Second 4.78 4.66 4.67 2.69 9 -2.97, 3.20 0.08 8 .468 

Third 5.94 4.98 6.41 4.63 17 -2.29, 1.35 -0.55 16 .295 

Fourth 6.67 3.83 8.04 4.73 24 -3.50, 0.75 -1.34 23 .097 

Fifth 7.43 5.16 8.43 5.32 7 -4.62, 2.62 -0.68 6 .262 

Sixth 13.00 8.68 16.11 5.73 9 -7.43, 1.21 -1.66 8 .068 

Seventh 13.57 9.27 14.43 10.64 7 -7.05, 5.33 -0.34 6 .373 

Gender          

Female 6.03 4.75 8.18 5.81 40 -3.57, -0.73 -3.05 39 .002 

Male 9.91 7.25 9.76 7.15 33 -1.52, 1.83 0.18 32 .427 

Ethnicity          

Asian 6.00 4.64 7.40 3.13 5 -4.64, 1.84 -1.20 4 .148 

White/Caucasian 8.84 7.08 9.75 7.45 44 -2.37, 0.56 -1.25 43 .109 

Multiracial 6.00 5.29 8.69 5.44 13 -5.95, 0.57 -1.80 12 .048 

Disability Diagnosis          

Dyslexia 8.11 6.37 9.24 6.66 66 -2.33, 0.06 -1.89 65 .031 

SLD Reading Impairment 5.17 4.79 5.83 2.40 6 -3.53, 2.20 -.60 5 .288 
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TABLE 1.  
CHARLES ARMSTRONG SCHOOL SYSTEM 44 STUDENTS, GRADES 2–8, (N=200) 
RESULTS OF T-TEST AND DESCRIPTIVE STATISTICS PHONICS INVENTORY, 2018–2022 

 First Phonics 
Inventory Lexile 

Last Phonics 
Inventory Lexile 

 
95% CI for 

Mean Difference 

   

 M SD M SD n t df p 

Level of Implementation          

Minimal 6.00 4.44 6.10 4.25 29 -1.35, 1.14 -0.17 28 .433 

Moderate 5.00 4.93 6.50 4.82 20 -3.81, 0.81 -1.36 19 .095 

High 12.25 6.90 14.25 6.66 24 -4.44, 0.44 -1.69 23 .052 

2020–2021          

Overall 7.73 5.60 9.49 7.22 92 -2.87, -0.66 -3.17 91 .001 

Grade          

Second 3.40 3.63 5.40 2.80 10 -5.02, 1.02 -1.50 9 .084 

Third 6.30 4.27 6.35 3.17 20 -2.08, 1.98 -0.05 19 .480 

Fourth 6.39 4.90 6.78 4.29 18 -2.17, 1.39 -0.46 17 .326 

Fifth 8.82 5.26 11.68 7.16 22 -5.62, -0.11 -2.17 21 .021 

Sixth 11.25 6.50 16.42 10.18 12 -9.49, -0.84 -2.63 11 .012 

Seventh 11.40 7.77 14.20 9.68 5 -8.85, 3.25 -1.29 4 .134 

Eighth 10.00 6.52 9.00 8.46 5 -6.24, 8.24 0.38 4 .360 

Gender          

Female 8.47 5.62 9.51 7.27 49 -2.67, 0.59 -1.29 48 .102 

Male 6.88   5.53 9.47 7.25 43 -4.08, -1.09 -3.49 42 <.001 

Ethnicity          

Hispanic 4.89 2.89 5.89 3.44 9 -4.33, 2.33 -0.69 8 .254 

White/Caucasian 8.00 5.88 9.36 6.43 59 -2.71, -0.01 -2.01 58 .024 

Multiple Ethnic Backgrounds 8.67 6.44 11.00 13.37 6 -9.98, 5.31 -.079 5 .234 

Disability Diagnosis          

Dyslexia 8.39 5.75 10.33 7.78 72 -3.24, -.065 -3.00 71 .002 

SLD Reading Impairment 5.86 4.70 6.21 3.42 14 -3.17, 2.46 -0.27 13 .394 

Level of Implementation          

Minimal 6.83 4.97 8.03 5.36 59 -2.45, 0.04 -1.94 58 .029 

Moderate 6.18 6.13 7.64 6.67 11 -5.08, 2.17 -0.90 10 .196 

High 10.91 5.98 14.32 9.65 22 -6.31, -0.50 -2.44 21 .012 

2021–2022          

Overall 9.93 7.02 12.48 8.13 124 -3.75, -1.36 -4.24 123 <.001 

Grade          

Second 6.38 5.01 6.23 4.78 13 -3.52, 3.83 0.09 12 .464 

Third 7.64 5.04 9.82 5.85 22 -4.84, 0.47 -1.71 21 .051 

Fourth 7.35 5.77 10.26 7.29 23 -5.32, -0.51 -2.51 22 .010 

Fifth 11.92 7.54 15.21 8.95 39 -5.54, -1.03 -2.95 38 .003 

Sixth 13.00 8.25 13.82 7.58 17 -4.67, 3.03 -0.45 16 .328 

Seventh 12.50 6.95 18.70 7.57 10 -12.18, -0.22 -2.34 9 .022 

Gender          
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TABLE 1.  
CHARLES ARMSTRONG SCHOOL SYSTEM 44 STUDENTS, GRADES 2–8, (N=200) 
RESULTS OF T-TEST AND DESCRIPTIVE STATISTICS PHONICS INVENTORY, 2018–2022 

 First Phonics 
Inventory Lexile 

Last Phonics 
Inventory Lexile 

 
95% CI for 

Mean Difference 

   

 M SD M SD n t df p 

Female 10.97 7.41 12.70 7.70 60 -3.63, 0.17 -1.83 59 .036 

Male 8.95 6.60 12.43 8.56 63 -4.97, -1.98 -4.64 62 <.001 

Ethnicity          

Asian 18.80 9.09 17.80 11.58 5 -9.28, 11.28 .27 4 .400 

Hispanic 9.75 5.68 11.81 8.25 16 -5.63, 1.51 -1.23 15 .119 

White/Caucasian 9.92 6.86 12.21 7.91 61 -4.07, -2.58 -2.58 60 .006 

Multiple Ethnic Backgrounds 9.38 6.41 13.54 7.21 13 -8.03, -0.28 -2.34 12 .019 

Disability Diagnosis          

Dyslexia 11.22 7.31 13.78 8.52 89 -4.04, -1.06 -3.411 88 <.001 

SLD Reading Impairment 7.40 5.35 10.00 6.36 25 -5.33, 0.13 -1.964 24 .031 

ADHD 6.80 2.78 8.60 5.64 5 -7.31, 3.71 -.907 4 .208 

Level of Implementation          

Low 7.03 5.65 8.73 6.23 40 -3.63, 0.23 -1.78 39 .041 

Moderate 9.98 6.26 11.64 6.92 42 -3.49, 0.15 -1.85 41 .036 

High 12.64 7.91 16.90 8.88 42 -6.72, -1.80 -3.50 41 <.001 

Table Note. M=Mean; SD=Standard Deviation; n=sample size; CI=confidence interval; df=degrees of freedom; p=one-sided significance. 
Demographic categories with less than 5 students are suppressed to maintain student confidentiality. 
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TABLE 2.  
CHARLES ARMSTRONG SCHOOL SYSTEM 44 STUDENTS, GRADES 2–8, (N=176) 
RESULTS OF T-TEST AND DESCRIPTIVE STATISTICS READING INVENTORY, 2019–2022 

 First Reading 
Inventory Lexile 

Last Reading 
Inventory Lexile 

 
95% CI for 

Mean Difference 

   

 M SD M SD n t df p 

2019–2020          

Overall 346.21 277.84 479.95 289.11 39 -183.47, -84.02 -5.45 38 <.001 

Grade          

Fourth 166.55 197.36 323.30 241.45 20 -248.02, -65.48 -3.60 19 <.001 

Fifth 495.30 190.86 588.80 195.16 10 -143.14, -43.86 -4.26 9 .001 

Sixth - - - - 3 - - - .061 

Seventh 538.50 262.05 686.67 335.50 6 -286.21, -10.13 -2.76 5 .020 

Gender          

Female 301.67 323.56 457.81 321.65 21 -238.55, -73.73 -3.95 20 <.001 

Male 398.17    209.94 505.78 252.60 18 -163.62, -51.60 -4.05 17 <.001 

Ethnicity          

White/Caucasian 378.76 305.88 520.81 318.37 21 -201.20, -82.90 -5.01 20 <.001 

Multiracial 338.17 295.28 442.83 297.84 6 -213.14, 3.80 -2.48 5 .028 

Level of Implementation          

Minimal 255.93 207.97 365.00 232.29 15 -170.77, -47.37 -3.79 14 <.001 

Moderate 236.71 245.34 472.86 286.58 7 -473.17, 0.88 -2.44 6 .025 

High 470.94 305.78 584.29 310.69 17 -175.87, -50.84 -3.84 16 <.001 

2020–2021          

Overall 393.98 328.13 507.72 341.76 88 -142.39, -85.09 -7.89 87 <.001 

Grade          

Second 223.00 295.40 326.00 337.86 7 -206.62, 0.62 -2.43 6 .026 

Third 186.11 213.29 303.22 245.02 18 -178.03, -56.19 -4.06 17 <.001 

Fourth 314.00 279.49 416.15 328.93 20 -162.78, -41.52 -3.53 19 .001 

Fifth 444.43 330.04 532.43 306.67 21 -145.35, -30.65 -3.20 20 .002 

Sixth 717.92 197.06 804.17 215.25 12 -155.81, -16.69 -2.73 11 .010 

Seventh 578.00 378.26 829.43 351.97 7 -443.81, -59.05 -3.20 6 .009 

Eighth - - - - 3 - - - .127 

Gender          

Female 387.14 331.38 486.29 343.82 51 -129.92, -68.40 -6.47 50 <.001 

Male 403.41 327.91 537.24 341.38 37 -188.47, -79.21 -4.97 36 <.001 

Ethnicity          

Hispanic 219.33 239.39 349.56 279.75 9 -226.66, -33.788 -3.114 8 .007 

White/Caucasian 379.79 341.74 515.30 367.72 56 -174.17, -96.865 -7.026 55 <.001 

Multiple Ethnic Backgrounds 469.67 380.37 548.67 375.47 9 -151.75, -6.252 -2.504 8 .018 

Level of Implementation          

Minimal 300.61 295.56 381.18 308.99 56 -110.84, -50.30 -5.33 55 <.001 

Moderate 347.00 248.34 553.18 202.75 11 -293.00, -119.36 -5.29 10 <.001 

High 667.57 305.09 821.33 275.19 21 -227.96, -79.56 -4.32 20 <.001 
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TABLE 2.  
CHARLES ARMSTRONG SCHOOL SYSTEM 44 STUDENTS, GRADES 2–8, (N=176) 
RESULTS OF T-TEST AND DESCRIPTIVE STATISTICS READING INVENTORY, 2019–2022 

 First Reading 
Inventory Lexile 

Last Reading 
Inventory Lexile 

 
95% CI for 

Mean Difference 

   

 M SD M SD n t df p 

2021–2022          

Overall 444.40 348.71 621.14 347.19 124 -203.01, -150.46 -13.31 123 <.001 

Grade          

Second 51.62 126.82 169.15 227.78 13 -208.51, -26.56 -2.82 12 .008 

Third 287.36 307.80 505.55 297.85 22 -289.04, -147.33 -6.40 21 <.001 

Fourth 350.67 298.86 484.95 301.80 21 -204.62, -63.95 -3.98 20 <.001 

Fifth 568.59 333.36 754.92 290.90 39 -236.59, -136.08 -7.51 38 <.001 

Sixth 561.29 308.56 729.94 267.93 17 -230.46, -106.83 -5.78 16 <.001 

Seventh 815.80 175.04 1021.00 180.87 10 -274.14, -136.26 -6.73 9 <.001 

Eighth - - - - 2 - - - .089 

Gender          

Female 463.62 355.14 628.13 359.84 60 -198.08, -130.96 -9.81 59 <.001 

Male 431.62 344.60 618.10 339.14 63 -227.72, -145.23 -9.04 62 <.001 

Ethnicity          

Asian 510.17 368.22 691.67 324.28 6 -239.73, -123.267 -8.012 5 <.001 

Hispanic 417.87 314.67 610.93 330.14 15 -270.28, -115.853 -5.363 14 <.001 

White/Caucasian 435.49 351.57 624.13 346.67 61 -229.26, -148.020 -9.290 60 <.001 

Multiple Ethnic Backgrounds 574.00 374.42 685.00 368.65 14 -178.98, -43.024 -3.528 13 .002 

Level of Implementation          

Low 293.29 310.71 441.26 331.37 38 -199.11, -96.84 -5.86 37 <.001 

Moderate 448.02 328.42 637.07 322.93 42 -237.42, -140.68 -7.89 41 <.001 

High 571.45 353.85 761.27 319.29 44 -230.21, -149.42 -9.48 43 <.001 

Table Note. M=Mean; SD=Standard Deviation; n=sample size; CI=confidence interval; df=degrees of freedom; p=one-sided significance. 
Demographic categories with less than 5 students are suppressed to maintain student confidentiality. 
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TABLE 3.  
CHARLES ARMSTRONG SCHOOL SYSTEM 44 STUDENTS, GRADES 2–8, (N=207) 
REGRESSION ANALYSIS OF FLUENCY SCORE GAIN FROM FIRST TO LAST PHONICS INVENTORY, 2018–2022 

     Naïve Analysis Corrected for Selection 
Bias 

Variable N M SD t 95% CI p 95% CI p 

System 44 Topics 2018–2019 36 34.3 24.0 1.11 -0.04, 0.15 .276 -0.12, 0.13 .409 

System 44 Topics 2019–2020 73 28.3 26.9 2.95 0.02. 0.10 .004 0.00, 0.10 .013 

System 44 Topics 2020–2021 92 21.3 24.3 2.45 0.01, 0.10 .016 0.00, 0.11  .053 

System 44 Topics 2021–2022 124 27.4 21.4 1.61 -0.01, 0.10 .111 0.00, 0.10 .066 

Table Note. N=sample size; M=Mean; SD=Standard Deviation; CI=confidence interval; p=significance. 

 
 

TABLE 4.  
CHARLES ARMSTRONG SCHOOL SYSTEM 44 STUDENTS, GRADES 2–8, (N=176) 
RESULTS OF T-TEST AND DESCRIPTIVE STATISTICS READING INVENTORY GROWTH BY IMPLEMENTATION, 2019–2022 

 Minimal Implementation Moderate+ Implementation   Naïve Corrected 

Variable N M SD N M SD t p 95% CI 95% CI 

Fall to Winter 2019 Lexile Growth 15 109.07 111.41 23 161.22 168.59 -1.15 .129 -144.27, 39.97 -143.46, 35.90 

2020–2021 Lexile Growth 54 88.44 107.19 32 171.78 152.21 -2.72 .004 -144.83, -21.84 -144.22, -23.80 

2021–2022 Lexile Growth 37 155.62 150.31 86 189.44 143.36 -1.16 .125 -92.02, 24.38 -89.04, 24.16 

Table Note. Minimal=1–15 topics; Moderate+=16 or more topics; M=Mean; SD=Standard Deviation; n=sample size; CI=confidence interval; df=degrees of freedom; 
p=one-sided significance; Naïve= Naïve analysis; Corrected=corrected for selection bias. 
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