The Associated Effects of McGraw-Hill Education’s Reading Mastery Signature Edition on
MAP and STAR Reading Scores

Introduction

This study investigates the impact of McGraw-Hill Education’s Reading Mastery Signature
Edition (‘Reading Mastery’) direct instruction reading program on measures of achievement in
reading. Participants included Kindergarten, first grade, and second grade students attending
three magnet schools. All schools were located within the same district, in the state of
Mississippi. During the 2014-2015 school year, Reading Mastery was introduced in the schools
and implemented with varying degrees of fidelity. During the 2015-2016 school year, schools
continued to implement Reading Mastery with stronger overall implementation and increased
coaching and support. Throughout the year, students were administered NWEA’s Measures of
Academic Progress (MAP) assessment in reading and the Renaissance STAR reading
assessment. Measures of fidelity of implementation were included in the analysis.

About the Site and Participants

Kindergarten, first-grade, and second-grade students from three magnet schools (hereafter
referred as Schools A, B, and C) participated in the study. The three magnet schools were
contained within one school district, located in the state of Mississippi. During the 2015-2016
school year, the district served 4,117 students spanning grades Pre-Kindergarten through twelfth.

Participants included 613 students, housed in 29 classrooms and spanning grades Kindergarten
through second. About 185 students attended School A, 208 students attended School B, and
220 students attended school C. Table 1 presents a summary of characteristics for students as a
whole. As shown in Table 1, the percentage of students in Kindergarten, first grade, and second
grade was fairly evenly distributed across school. There was a slightly higher percentage of boys
(55%) than girls (45%). The sample of students was largely African American (about 92%) and
was not identified with special needs (about 88%). Students were overwhelmingly native
English speakers (99%). All students received free/reduced lunch services. The distribution of
student demographics across schools was largely similar and not significantly different in
gender, student ethnicity, special education status, or ESL status. There was a slightly higher
percentage of second grade students (42%) attending School C.

Table 1



Student Demographics as a Percentage of the Sample

Demographic (n) (%)

Grade

KG 180 29.4

1 204 33.3

2 229 37.4
Gender

Female 274 44.7

Male 339 55.3
Ethnicity

African American 562 91.7

Caucasian 33 5.4

Hispanic 0 0

Other Ethnicities 10 1.6

Not Specified 8 1.3
ESL

No 605 98.7

Yes 8 1.8
Special Education

No 537 87.6

Yes 76 12.4

About the Teachers

Of the 29 teachers participating in the study, 27 provided information regarding highest level of
education and background in teaching. Slightly over half of teachers (about 52%) held a
Bachelor’s degree in education. Eleven teachers (about 41%) held a Master’s degree. One
teacher was working toward a Master’s degree, and one teacher held an Educational Specialist
degree. The number of years of teaching experience ranged from a high of 33 years to a low of 3
years. The average number of years teaching experience was 11.50 years.

Implementation

In September of the 2014-2015 school year, Reading Mastery was implemented in Kindergarten
through second grade in each of the three schools; however, during this school year, fidelity of
program implementation was not optimal. Each school elected to implement Reading Mastery
the following (2015-2016) school year, with increased training, coaching, and support. During
the 2015-2016 school year, teachers and teacher’s aides in 29 classrooms, stratified across three
schools, implemented Reading Mastery. Ten classrooms were housed within School A, nine
classrooms were housed within School B, and ten classrooms were housed within School C. The
mean number of students per classroom was 21 students.

Throughout the year, consultants and trainers from McGraw-Hill Education conducted on-site
visits and formal training events to ensure fidelity of program implementation. Before



implementation of Reading Mastery, teachers and teacher’s aides responsible for implementing
the program were provided day-long training by educational consultants from McGraw-Hill
Education. To ensure Reading Mastery was implemented with integrity throughout the year, a
consultant from McGraw-Hill Education conducted on-site visits approximately every 6 to 8
weeks. During these site visits, activities included visiting classrooms and conducting
observations, modeling lessons/providing demonstrations, and meeting with individual teachers
to provide feedback and general support. During visits, schools were given a holistic rating to
provide an index of the quality of program implementation. The rating was based on a scale of 1
to 10, with 1 indicating ‘very weak implementation’ and 10 indicating ‘very strong
implementation’. Detailed notes from the consultants were provided to the researcher for
analysis; themes that emerged from the notes were grouped into factors. The factors considered
in these ratings are provided in Table 2, and were assessed for each school during the visits. As
indicated in Table 2, these included: teacher characteristics; time allotted for instruction;
adequate staff; suggestions and feedback; number of lessons per day; observed implementation;
and data collection/progress monitoring.

At the end of the year, the implementation ratings for each visit were summed and divided by the
number of visits to obtain an average yearly implementation rating. The yearly implementation
rating reflects a scale of ‘1 to 10°, with ‘1’ representing ‘very weak implementation’ and ‘10’
representing ‘very strong implementation’. Table 2 provides a summary of the factors considered
in the implementation ratings.

School A. The average implementation rating for School A was 8.25, which suggests strong
program implementation. This rating reflected strong leadership, adequate time for instruction,
adequate number of staff for regrouping, teachers’ willingness to incorporate suggestions and
implement feedback, and at least two lessons taught per day. The ratings for School A were
largely consistent, across time. Teachers were observed to take data and monitor student progress
using pencil/paper, since there was some difficulty with expired 2inform and ConnectEd codes.
This was noted in all schools.

School B. The average implementation rating for School B was 7. The slightly lower rating for
School B largely reflected a consistently late start time, with a loss of 20 minutes per day of
morning instruction. School B also lacked a first grade teacher for a portion of the year. Teachers
covered at least one lesson per day, and sometimes, two lessons per day (which is optimal).
Teachers were open to feedback and suggestions and were considered ‘strong’ teachers, overall.
Like teachers at School A, teachers at School B were observed to take data and monitor student
progress using pencil/paper. The ratings for School B were largely consistent across time.

School C. The average implementation rating for School C was 6.75. There were several factors
considered in School C’s rating. At the beginning to the middle of the year, about one-third of
staff at School C were felt to not consistently implement the program with fidelity. Consultant
notes indicated that several teachers were observed to deviate from script, did not follow
consultant’s recommendations for student placement, and at times, appeared resistant to
implement recommended changes. Like School B, School C consistently had a ‘late start” when
implementing the program. School C’s rating slowly improved over the course of the school
year, from a low of 6 at the beginning of the year to a high of 7.5 near the end of the year.
Nevertheless, this school exhibited the overall lowest rating (6.75) in terms of implementation.



Table 2

Fidelity of Program Implementation

Area Description Results
Teacher Affect is positive; teacher is organized, with | Positive results observed across
Characteristics established routines and clear expectations. | classrooms in Schools A and B.
Students are actively engaged. Discipline Observed in 2/3 of classrooms
practices observed. Teacher open to trainer in School C.
feedback and suggestions.
Time Allotted for Program started on time Observed in School A;
Instruction consistently late start time in
Schools B and C, with a loss of
20 minutes per day.
Adequate Staff Classrooms contain adequate staff to Adequate staff in School A.
regroup students and keep group size at School B lacked a 1% grade
manageable levels. teacher part of the year. School
C did not have enough staff for
coaching.
Incorporate Makes appropriate modifications, based on | Observed in Schools A and B;
Suggestions and trainer feedback, as noted through some teacher resistance in
Feedback subsequent observations. School C.
Number of Teachers covers two lessons per day Observed in School A. In

Lessons Per Day

(optimal).

School B, at least one lesson and
in most cases, 2 lessons per day.
In School C, one lesson per day.

Program
Implementation

Follows all routines and scripts; all parts of
the program implemented

Program implemented in all
schools. Several teachers in
School C resistant to following
script.

Taking Data,
Measuring
Progress

Use of 2inform, ConnectEd for data tracking
and progress

Some difficulty with expired
2inform and ConnectEd codes in
all schools. Schools consistently

monitored progress using
pencil/paper.

Research Design

This study represents a single group, pretest-posttest design. Threats to internal validity
associated with this design include history, maturation, testing, instrumentation, and regression
to the mean. These threats are minimized with the addition of a control or comparison group.
Efforts were made to obtain data from a school similar in demographics to the schools
participating in the study, which would allow for the inclusion of a comparison group, but were
unsuccessful. Given this, results should be interpreted with caution.




Measures

Prior to implementing Reading Mastery, during benchmark periods, and at the end of the year,
students were administered two assessments: the NWEA Measures of Academic Progress (MAP)
assessment in reading, and the Renaissance Learning STAR Early Literacy Reading Assessment
for Kindergarten and first grade. Second grade students were administered Renaissance Learning
STAR. The fall administration took place between August 31 and September 4, 2015 and the
spring administration took place during between March 22"¢ to March 28", 2016, spanning seven
months of instruction. In all cases, gain scores were calculated by subtracting the fall score from
the spring score.

NWEA Measures of Academic Progress (MAP)

NWEA MAP scores are scaled scores based on the RIT (Rasch Unit) scale. RIT scaled scores are
of equal intervals and vertically-scaled, meaning that performance of students can be tracked
over time and compared to national achievement and growth norms. MAP scores range from 100
to 300. Reliability estimates for the MAP ranged from .80 to .90 (Northwest Evaluation
Association, 2004). All students were administered the MAP assessment in reading. For this
study, norms from the 2015 normative study were used to determine expected growth
(Northwest Evaluation Association, 2015).

STAR Early Literacy and STAR Reading

The STAR Early Literacy and STAR Reading are computer-adaptive assessments, where the
difficulty of test items is automatically adjusted based on the skill level of the student. STAR
Early Literacy assesses proficiency with early reading skills, while STAR Reading measures
reading comprehension (Renaissance Learning, 2010). Scores provided by both STAR
assessments are vertically-scaled scores. Vertically-scaled scores permit students’ progress to be
monitored across grades and across several test administrations. Internal consistency reliability
estimates above .70 are considered at minimum, acceptable; reliability estimates for grades
Kindergarten through second grade ranged from .79 to .84 (U.S. Department of Education,
2016). Students in Kindergarten and first grade were administered the STAR Early Literacy
assessment. STAR Early Literacy scaled scores range from 300 to 900. Second grade students
were administered the STAR Reading assessment. STAR Reading scaled score range from 0 —
1400.

Data Analysis

MAP and STAR gain scores were calculated by subtracting the fall score from the spring score. In
all cases, students without a complete set of data (e.g. a fall score and a spring score) were
eliminated from that particular analysis; therefore, the number of participants included in the
analysis will vary, across analyses. The statistical significance of mean differences was examined
using non-parametric tests (related samples Wilcoxson signed rank test) t-tests, and ANOVA.
Prior to conducting statistical tests, assumptions for that particular test were examined. When
violated, the use of an alternate statistical procedure was employed.

Results



Yearly MAP Gains

Table 3 presents the mean fall MAP score, the mean spring MAP score, and the mean gain in
MAP score for all students. Fifty-seven students without a complete set of data (e.g., a fall MAP
and a spring MAP score) were eliminated, yielding data from 556 students available for the
analysis. For comparison, the NWEA yearly growth expectation score is provided.

The fall to spring growth norms for MAP scores are based on a 28 instructional weeks (Thum &
Hauser, 2015).
Table 3

Student Performance on Fall and Spring Administration of the MAP

Grade n Fall Fall Spring Spring Gain  Gain Effect Size**
Mean SD Mean SD Mean SD d
K 159 13635 9.68 151.44 1238 15.09* 10.14 1.48
1 183 153.75 10.28 166.93 12.49 13.18* 8.92 1.55
2 214 166.80 13.16 179.45 13.04 12.65* 10.70 1.18
All Students 556 122.02 16.74 167.32  16.66 15.96* 10.02 1.59

*Statistically significant, p <.01
**Computed using Cohen’s d

Was there a difference between student scores on the fall and spring administration of the MAP?

A paired-samples t-test indicated that the difference between the fall and spring administration
was statistically significant for all grade levels and for the total group (p = .000). However, as a
conservative measure, a non-parametric test was additionally employed, because the normality
assumption was violated for Kindergarten on the fall MAP score. A related samples Wilcoxson
signed rank test was conducted on the median scores for each grade level. Findings were
commensurate with the paired-sample t-test and indicate that the difference between the fall
MAP score and the spring MAP score was statistically significant for each grade and all grades
combined, p =.000. Cohen’s d, was used as a measure of effect size, with .20 indicating a
‘small’ effect; .50 indicating a ‘medium’ effect; and .80 indicating a ‘large’ effect (Cohen, 1988).

Figure 1 further highlights these findings. For example, on the fall administration, Kindergarten
students had a mean MAP score of about 136. On the spring MAP assessment, Kindergarten
students had a mean MAP score of 151. The mean gain for Kindergarten students was about 15
MAP units. On the fall administration, first-grade students had a mean MAP score of 154 and on
the spring administration, a mean MAP score of about 167. The mean gain for first-grade
students was about 13 MAP units. On the fall administration, second-grade students had a mean
MAP score of 167. On the spring administration, second-grade students had a mean MAP score
of 179, yielding a mean gain of about 13 MAP units.
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Figure 1. Mean Score on the Fall and Spring MAP, by Grade Level

MAP Gains By School and Grade

The next section compares student performance as a function of school within each grade level.
Figures 2 through 4 present the mean score on the fall and spring MAP assessment, by school.
Recall that School A was considered to exhibit the strongest implementation of Reading
Mastery, with an average implementation rating of 8.25 (on a scale of 1 to 10). School B was
considered the next strongest in implementation, with an average implementation rating of 7.
School C was considered the weakest in implementation, with an overall average implementation
rating of 6.75.
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Figure 2. Kindergarten Mean Score on the Fall and Spring MAP, by School

As shown in Figure 2, on the fall administration of the MAP assessment, Kindergarten students
attending School C scored slightly higher than students attending Schools A and B. In the spring,
students attending School A scored highest, followed by students from School C, and finally,
School B. According to the 2015 norms study, the mean for Kindergarten students on the fall
administration is about 141 MAP units and the mean for Kindergarten students on the spring
administration is about 158 MAP units.
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Figure 3. First Grade Mean Score on the Fall and Spring MAP, by School

As shown in Figure 3, on the fall administration of the MAP assessment, first grade students
attending School C scored slightly higher than students attending Schools A and B. In the spring,
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first grade students attending School A scored the highest, followed by students from School C,
and finally, School B. According to the 2015 norms study, the mean for first grade students on
the fall administration is about 161 MAP units and the mean for first grade students on the spring
administration is about 178 MAP units.
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Figure 4. Second Grade Mean Score on the Fall and Spring MAP, by School

As shown in Figure 4, on the fall administration of the MAP assessment, second grade students
attending School C scored higher than students attending Schools A and B. In the spring, second
grade students attending School C scored the highest, followed by students from School B, and
finally, School A. According to the 2015 norms study, the mean for second grade students on the
fall administration is about 175 MAP units and the mean for second grade students on the spring
administration is about 189 MAP units.



Mean gain scores by school and by grade level are presented in Table 4. In this section,
differences in MAP gain scores between schools (holding grade level constant) and differences in
MAP gain scores between schools for each grade level are examined. The difference in gain
scores across grade levels was a question of interest, because it is expected that students in the
early grades make greater gains than students in the higher grades.

Table 4

Mean MAP RIT Yearly Gain Scores

Grade n School n School n School n All NWEA
A B C Schools Growth
Gain Gain Gain Expectation™®
K 47 16.90 54 14.62 58 14.06 159 15.09 17.1
1 58 14.60 64 14.89 68 10.03 183 13.18 16.8
2 55 14.49 68 14.07 91 1048 214 12.65 14.0
Total 160 15.24 186 1451 210 1134 556 13.53 15.96**

*QGrowth norms reported from the NWEA 2015 RIT Scale Norms Study
** Averaged from growth norm values for Kindergarten, 15t grade, and 2" grade

Were there any significant differences in MAP gain scores, across schools?

This section examines the main effect of school. That is, overall, were there differences in MAP
gains across schools? Examination of gains by school (e.g., the Total row) reveals the largest
gain overall was found in School A (15.24 MAP units), followed by School B (14.51 MAP units).
School C exhibited the overall lowest gain (11.34 MAP units). To assess this and control for any
differences before implementation of Reading Mastery, an ANCOVA was conducted, with the
fall MAP score serving as the covariate. After controlling for student performance on the fall
MAP score, which would account for any differences found before implementing Reading
Mastery, the difference between schools in MAP gain was statistically significant, F(2, s46)=
3.435, p =.033. This means that, overall, a statistically significant difference in MAP gain was
found in at least one of the schools. To determine where this difference was located, a pairwise
comparison analysis was conducted. This revealed that the difference in mean gain was located
between School A and School C [p =.031, 95% CI = (.179 — 5.099)]. The effect size, partial eta
squared (n?p), was .012. Partial eta squared is interpreted in the following fashion, where .01 is
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‘small’, .06 is ‘medium’, and .14 is ‘large’. This means that the average gain for students
attending School A, where implementation was strongest, was significantly higher than the
average gain for students attending School C, where implementation was relatively weaker.

Mean Growth on MAP, by School

18
16 15.24

14.51

14

12 11.34

10

MAP RIT Score

[ S R LA T <]

School A School B School C

Note: Difference in mean growth between School A and School C statistically significant, p = .031.

Figure 5. Mean Growth on MAP by School

Were there any significant differences in MAP gain scores for each grade level as a function of
school?

Results from this section determine if the gains found within each grade level varied by school.
To determine if any of the differences in MAP gains were statistically significant, an ANCOVA
was again conducted, with the score on the fall MAP assessment serving as the covariate. Note
that these analyses were conducted separately by grade level, so the overall mean in the analysis
represents grade level mean scores and not the overall mean. For Kindergarten students, the
highest gains were found at School A and the lowest gains were found for students attending
School C. The largest mean difference in MAP gain across schools was thus 2.84 units. Results
indicated there were no statistically significant differences in MAP gains across the three schools.
This suggests that the gains of Kindergarten students did not vary significantly, as a function of
which school students attended.

For first grade students, the highest gains were found for students attending School B and the
lowest gains were found for students attending School C. The mean difference in MAP gain
across the three schools was thus 4.86. The difference in MAP gain between the three schools
was statistically significant for first grade, F(2,179)=4.781, p = .009. This means that, overall, a
statistically significant difference in MAP gain was found in at least one of the schools for
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students in the first grade. A pairwise comparison analysis revealed that the difference in mean
gain was located between School A and School C [p =.008, 95% CI = (1.102 — 7.415)] and
between School B and School C [p =.007, 95% CI = 1.175 — 7.444)]. The effect size, partial eta
squared (n?p), was .051, between ‘small’ and ‘medium’.

For second grade students, the highest gains were found for students attending School A and the
lowest gains were found for students attending school C. The largest mean difference in MAP
gain was thus 4.01. The difference in mean MAP gain across the three schools approached, but
did not meet, statistical significance. This means that the difference in MAP gain for second
grade students did not vary significantly, depending upon which school students attended.

Actual and Expected Growth For All Students
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Figure 6. Actual and Expected Mean Growth on MAP by Grade

Figure 6 presents the actual growth and expected growth from fall to spring, by grade level. Note
that results are collapsed across schools. On average, Kindergarten students exhibited gains of
about 15 units, and first and second grade students exhibited gains of 13 units.

Figures 7 through 9 present the actual and expected growth from fall to spring, by grade level
and school. As shown in Figure 7, on average Kindergarten students and second grade students
who attended School A met the growth expectation. First grade students attending School A did
not meet the growth expectation, but fell short by two units.
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Actual and Expected Growth, School A
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Figure 7. Actual and Expected Mean Growth on MAP, School A
Figure 8 presents the actual and expected growth for students attending School B. As shown,

Kindergarten and first grade students did not meet the growth expectation, and fell short by two
units. Students attending the second grade met the growth expectation.

Actual and Expected Growth, School B

18 17 17
15 15
16 14 14
14
o 12
S 10
v
E 8
o
o
% 6
=
2
0

Kindergarten Grade 1 Grade 2

W Expected m Actual

Figure 8. Actual and Expected Mean Growth on MAP, School B
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Figure 9 presents the actual and expected growth for students attending School C. As shown,
Kindergarten students fell short of the growth expectation by two units, and first grade students
fell short of the growth expectation by four units. Second grade students fell short of the growth

expectation by one unit.

Actual and Expected Growth, School C
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Figure 9. Actual and Expected Mean Growth on MAP, School C

What percentage of students showed MAP gains?

While there exists some variation in the pattern of statistical significance of MAP gains, the
majority of students exhibited gains from the fall administration of the MAP to the spring
administration of the MAP. As shown in Figure 10, over 90% of Kindergarten students exhibited
gains, across schools. Ninety-seven percent of first grade students attending School A and
School B exhibited gains, and 88 percent of first grade students attending School C exhibited
gains. Over 90 percent of second grade students attending School A and School B exhibit gains,
and 87 percent of students attending School C exhibited gains. Across grade levels, the highest
percentage of students making gains were found at School A, the strongest implementer of
Reading Mastery.
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Percentage of Students Showing Growth
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Figure 10. Percentage of Students Showing Growth on MAP, Fall to Spring

What percentage of students met or exceeded the NWEA growth expectation on the MAP?
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Table 5 provides a summary of percentage of students whose growth met or exceeded the
NWEA growth expectation. Overall, about 46 percent of students attending School A and 49
percent of students attending School B met or exceeded the NWEA growth expectation, for the
respective grade. About 35 percent of students attending School C met or exceeded the NWEA
growth expectation for the respective grade. At the Kindergarten level, about 45 percent of
students, across schools, met or exceeded the NWEA growth expectation. About 40 percent of
first graders met or exceeded the NWEA growth expectation. About 44 percent of second
graders met or exceeded the NWEA growth expectation.

Table 5

Percentage of Students Meeting or Exceeding NWEA Growth Expectation™®

Grade n SchoolA n SchoolB n SchoolC n All Schools

% % % %
K 25 532 22 40.7 25 43.1 72 45.3
1 24 41.4 33 51.6 16 26.2 73 39.9
2 25 45.5 36 52.9 33 36.3 94 43.9
Total 74 46.2 91 48.9 74 35.2 239 42.9

*Growth norms reported from the NWEA 2015 RIT Scale Norms Study

For those students meeting or exceeding the NWEA Growth Expectation, what was the average

gain?

16



Figure 11 presents the mean gain in MAP score for those students who met or exceeded the grade
level NWEA Growth Expectation. Recall that the NWEA yearly growth expectation for
Kindergarten is 17.1 MAP units. For first grade, the NWEA yearly growth expectation is 16.8
MAP units, and for second grade, the NWEA yearly growth expectation is 14.0 MAP units. The
mean gain for Kindergarten students meeting or exceeding the growth expectation was 28 MAP
units. The mean gain for first grade students meeting or exceeding the growth expectation was 25
MAP units. The mean gain for second grade students meeting or exceeding the growth
expectation was 20 MAP units.

Actual and Expected Growth For Students
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Figure 11. Mean Growth for Students Meeting NWEA Growth Expectation, Fall to Spring

Two Year MAP Gains
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As a further investigation into associated effects of Reading Mastery and impact on reading skill,
the schools provided MAP scores for those students participating in the first year implementation
of Reading Mastery, which took place during the 2014-2015 school year (see Table 6. and Figure
12). Spring 2015 scores were not provided by the district. Recall that implementation during the
first year was not as strong as implementation during the second year.

Table 6

Mean Fall, Spring, and Gain MAP Score, By Grade Level

Grade n Mean Mean Mean
2016 Fall 2014 Fall 2015 Spring 2016

1 166 143.81 153.41 166.51
2 199 161.60 166.96 179.77

Total 365 153.51 160.8 173.74

A repeated measures ANOVA was conducted to determine if there were any significant changes
in MAP scores, over time. Results indicated that for students overall, MAP scores changed
significantly across time, p = .000. All pairwise comparisons were statistically significant. This
means that, for students overall, MAP scores from the fall 2014 to the fall 2015 administration
were significantly different, as were MAP scores from the fall 2015 administration to the spring
2016 administration. Finally, MAP scores were significantly different from the fall 2014
administration to the spring 2016 administration. This finding held true when examining changes
over time for each grade level.
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Figure 12. Mean MAP Scores Fall 2014, Fall 2015, and Spring 2016 Administrations

Were there any significant changes in MAP gains over the two-year period?

Table 7 presents the mean MAP gain score during the first year of program implementation and
during the second year of program implementation. Included here are results from only those
students participating in two years of Reading Mastery (students who participated in Reading
Mastery for only the 2015-2016 school year were excluded). The mean MAP gain score for the
first year represents the difference in score on the fall 2014 administration and the fall 2015
administration of the MAP. The mean MAP gain score for the second year represents the
difference from the fall 2015 administration to the spring 2016 administration. Student grade
level reflects the placement at the end of the 2015-2016 school year. Repeated measures ANOVA
reveals that the difference in mean gain from the first year to the second year was statistically
significant for all students (Total) and within each grade level. These findings are additionally
highlighted in Figure 13. The difference in gain score between grade levels, by year (e.g., the
difference in gains between first grade students and second grade students for year 1) was not
examined here.
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Table 7

Mean Fall, Spring, and Gain MAP Score, By Grade Level

Grade n Year 1 Year2 Total Difference p
2016 Gain  Gain  Gain Significant?
1 166 9.60 13.10 22.70 Yes .003
199 536 12.81 18.17 Yes .000
Total 365 729 1294 20.23 Yes .000

MAP Gains by Year
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*Statistically significant, p < .05.

Figure 13. Mean MAP Gains, Year 1 and Year 2
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STAR

Table 8 presents the mean STAR score on the fall and spring administration of the STAR
assessment. Note that Kindergarten and first grade students were administered the STAR Early
Literacy assessment and second grade students were administered the STAR Reading assessment.

Table 8

Student Performance on Fall and Spring Administration of the STAR

Grade n  Fall Fall Spring  Spring Gain Gain Effect Size**

Mean SD Mean SD Mean SD d
K 166 475.50 91.87 652.88 111.69 177.38*% 87.55 2.02
1 179 589.18 93.54 74228 81.33 153.10* 83.21 1.83
2 216 158.37 93.84 263.77 106.59 105.39* 70.14 1.50

*Statistically significant, p <.01
**Computed using Cohen’s d

A paired-samples t-test indicated that the difference between the fall and spring administration of
the STAR assessment was statistically significant for all grade levels (p =.000). However, as a
conservative measure, a non-parametric test was additionally employed, because the normality
assumption was violated on at least one measure across grade levels. A related samples
Wilcoxson signed rank test was conducted on the median scores for each grade level. Findings
were commensurate with the paired-sample t-test and indicate that the difference between the fall
STAR score and the spring STAR score was statistically significant for each grade, p = .000.
Cohen’s d, was used as a measure of effect size, with .20 indicating a ‘small’ effect; .50
indicating a ‘medium’ effect; and .80 indicating a ‘large’ effect (Cohen, 1988).
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Table 9

Mean Fall, Spring, and Gain Scores on the STAR, By Grade Level

Grade n Mean Fall Mean Spring Gain STAR +/-
Fall Yile Spring Yoile STAR Growth Growth
STAR STAR Expectation™®
K 166 475.50 33 652.88 43 177.38 144.20 +33.18
1 179 589.18 35 742.28 40 153.10 123.20 +29.90

*Growth expectations reported from Renaissance Learning (2015) STAR Early Literacy Benchmarks, Cut Scores,
and Growth Rates.

Table 9 presents the mean fall and spring scores on the STAR, along with the percentile ranking
associated with each score. Since percentile rankings cannot be averaged, the percentile ranking
associated with the mean score is provided here. Additionally, the gains made are compared to
the growth expectation. Kindergarten students, on average, exceeded the STAR growth
expectation by about 33 units (see Figure 14). First grade students exceeded the STAR growth
expectation by about 30 units. Further, Kindergarten students increased their relative standing,
compared to peers, from the 33" percentile to the 43 percentile, a gain of 10 percentile units
(see Figure 15). First grade students increased their relative standing from the 35 percentile to
the 40 percentile, a gain of 5 percentile units.
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Expected and Actual Gains on STAR Assessment
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Figure 15. Associated Percentile Rank on the Fall and Spring STAR
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Were there any significant differences in STAR gain scores for each grade level as a function of
school?

The next section compares student performance as a function of school, by grade level. Mean
gain scores by school and by grade level are presented in Table 10. Recall that School A was
considered to exhibit the strongest implementation of Reading Mastery, with an average
implementation rating of 8.25 (on a scale of 1 to 10). School B was considered the next
strongest in implementation, with an average implementation rating of 7. School C was
considered the weakest in implementation, with an overall average implementation rating of
6.75. In this section, differences in STAR gain scores between schools (holding grade level
constant) and differences in STAR gain scores between schools for each grade level are
examined. The difference in gain scores across grade levels and separately, by school, was not
examined, for two reasons: first, because it is expected that students in the early grades make
greater gains than do students in the higher grades; and second, because second grade students
were administered a different version of the STAR assessments.

Table 10

Mean STAR Gain Scores, by School and Grade Level

Grade n SchoolA n SchoolB n School C
Gain Gain Gain

K 50 178.10 60 161.58 56 193.66
59 180.12 58 147.81 62 132.33
59 95.98 67 106.58 90 110.68

N —
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Results from this section determine if the gains found within each grade level varied by school.
To determine if any of the differences in STAR gains were statistically significant, an ANCOVA
was conducted, with the score on the fall STAR assessment serving as the covariate. This controls
for any difference in performance on the STAR, prior to program implementation. Note that these
analyses were conducted separately by grade level, so the overall mean in the analysis represents
grade level mean scores. For Kindergarten students, the highest gains were found at School C
and the lowest gains were found for students attending School B. The largest mean difference in
STAR gain across schools was thus 32.08 units. For Kindergarten students, there were no
statistically significant differences in STAR gains across the three schools. This indicates that,
even though Kindergarten students exhibited the highest gains at School C, the gains were not
significantly different from the gains made by students at the two other schools.

For first grade students, the highest gains were found for students attending School A and the
lowest gains were found for students attending School C. The largest mean difference in MAP
gain across the three schools was 47.67 units. For first grade students, the difference in STAR
gain between the three schools was statistically significant, F2, 175)= 5.939, p = .003. This means
that, overall, a statistically significant difference in STAR gain was found in at least one of the
schools for students in the first grade. A pairwise comparison analysis revealed that the
difference in mean gain was located between School A and School C [p =.014, 95% CI = (5.472
— 64.522)] and between School B and School C [p =.007, 95% CI = 8.123 — 66.433)]. The
effect size, partial eta squared (n%,), was .064, fairly close to ‘medium’.

For second grade students, the highest gains were found for students attending School C and the
lowest gains were found for students attending school A. The largest mean difference in STAR
gain was 14.70. The difference in mean STAR gain across the three schools was not statistically
significant. This means that, although the highest gains were found at School C, the gains were
not significantly different from those found in the other schools.
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Tables 11 and 12 presents the distribution of students by literacy classification, on the fall and
spring administration of the STAR. Recall that Kindergarten and first grade students were
administered the STAR Early Literacy assessment and second grade students were administered
the STAR Reading assessment. Literacy classifications for the STAR Early Literacy assessment
represent the stages of of literacy, by range of score. Students with scaled scores between 300 —
487 are considered, ‘early emergent readers’; between 488 — 674 are considered, ‘late emergent
readers’; between 675 — 774 are ‘transitional readers’; and between 775 — 900 are considered,
‘probable readers’ (Renaissance Learning, 2016, p 111).

Table 11

Distribution of Students on STAR by Literacy Classification

Fall STAR Spring STAR
Grade Classification n %ile n %ile
KG

Early Emergent Reader 101 60.8 13 7.8

Late Emergent Reader 62 373 73 440

Transitional Reader 2 1.2 53 319

Probable Reader 1 0.6 27 163

1

Early Emergent Reader 26 14.5 2 1.1

Late Emergent Reader 119 66.5 35 19.6

Transitional Reader 29 16.2 67 374

Probable Reader 5 2.8 75 419
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Figures 16 and 17 present the percentage of scores on the Fall and the Spring STAR assessment,
by literacy classification. For easier interpretation, ‘early emergent’ and ‘late emergent’
classifications were collapsed into one category (‘emergent’ readers). Figure 10 presents
findings for Kindergarten students. On the fall administration and before implementation of
Reading Mastery, about 98% of Kindergarteners were considered ‘emergent’ readers. On the
spring administration, the percentage of emergent readers decreased by nearly half — to 52%. In
the fall, about 1% of students were considered ‘transitional’ readers, while in the spring, 32% of
students were considered, ‘transitional’ readers. Finally, the percentage of students classified as
‘probable’ readers in the fall and before program implementation was less than 1%, while the
percentage of students classified as ‘probable’ readers in the spring and after program
implementation was 16%.
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Figure 16. Percentage of Kindergarteners Scoring within each Literacy Classification, Fall and
Spring STAR Assessment
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Figure 17 presents findings for first grade students. Throughout the year, the percentage of
students considered ‘emergent readers’ decreased, from 81% in the fall and before program
implementation, to 21% in the spring, and after program implementation. In the fall, about 16%
of students were considered ‘transitional’ readers, and in the spring, about 37% of students were
considered ‘transitional readers’. In the fall, 3% of students were ‘probable’ readers, while in the
spring, 42% of students were considered, ‘probable’ readers.
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Figure 17. Percentage of First Graders Scoring within each Literacy Classification, Fall and
Spring STAR Assessment
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Table 11 presents the distribution of second grade students on the fall and spring administrations
of the STAR, by STAR Reading functional grade level (FGL) classification. The FGL classifies
students into three categories, based on the scaled score and grade level. A student is considered
‘on grade level’ if they have equaled or surpassed end-of-year grade expectations for the
previous year (Renaissance Learning, 2013, p. 4). Below grade level students have not not
attained CCSS grade expectations for the previous grade. Above grade level students have scaled
scores indicating they have exceeded the minimum CCSS end-of-year grade expectations
(Renaissance Learning, 2013, p. 5).

Table 11

Distribution of Second Grade Students on STAR by Literacy Classification

Fall STAR Spring STAR
Grade Classification n %ile n %ile
2
Below Grade Level 140 64.8 62 28.7
On QGrade Level 20 93 6 2.8
Above Grade Level 56 259 148 68.5
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As shown in Figure 18, the percentage of second grade students scoring below grade level
decreased throughout the year, from 65% on the fall administration to 29% on the spring
administration. Conversely, the percentage of students scoring above grade level increased, from
26% on the fall administration to 69 percent on the spring administration.

Percentage of Scores by Literacy Classification,
Second Grade

100
80
65 69

' 60
[+8]
2
8]

40

20 9
3
; e
Below Grade Level On Grade Level Above Grade Level

m Fall mSpring

Figure 18. Percentage of Second Graders Scoring within each Literacy Classification, Fall and
Spring STAR Assessment
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Teacher Survey

In April of 2016, teachers were asked to complete an online survey assessing their perception of
Reading Mastery. Twenty-seven teachers completed the survey and two teachers did not
complete the survey. When asked how effective Reading Mastery was for students (see Figure
19), about two-thirds (n = 18) reported that Reading Mastery was cither extremely or moderately
effective for students. About 26% (n = 7) of teachers indicated that Reading Mastery was mildly
effective. About 7% (n = 2) of teachers responded that Reading Mastery was not effective. Both
teachers responding, Not at All and six of seven teachers responding Mildly Effective taught at
School C. Teachers selecting either Extremely Effective or Moderately Effective taught at either
School A or School B.

How effective has Reading Mastery been for your
students?

Not At All
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Figure 19. Distribution of Responses, ‘How Effective has Reading Mastery Been for Your
Students’?



When asked to what degree Reading Mastery met teachers’ needs (see Figure 20), about 41% (n
= 11) responded completely or mostly. About 41% (n = 11) responded somewhat. About 19% (n
= 5) teachers responded that Reading Mastery did not meet their needs. Examination of teacher
responses indicates that all teachers responding Not at All, taught at School C. Four of eleven
teachers responding Somewhat taught at School C. Three of eleven teachers taught at School B
and four of eleven teachers taught at School A. Teachers responding, Completely or Mostly
taught at School A or School B.

Does Reading Mastery meet your needs as a
teacher:
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Figure 20. Distribution of Responses, ‘Does Reading Mastery Meet Your Needs as a Teacher’?
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When asked whether teachers would elect to use Reading Mastery again during the next school
year (see Figure 21), roughly one-third indicated that they definitely or probably would use it.
About 22% (n = 6) of respondents each responded that they might use it, probably would not use
it, or definitely would not use it. All teachers responding Definitely Not taught at School C. Five
of six teachers responding Probably Not taught at School C, and one teacher taught at School A.
All teachers selecting Definitely Would or Probably Would taught at School A or School B.

Would you choose to use Reading Mastery again
next year?

Definitely would | A ¢
probably would | S
might - [
Probably Not |

Definitely Not - N ¢

Figure 21. Distribution of Responses, ‘Would You Choose to Use Reading Mastery Again Next
Year’?
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When asked to indicate what teachers liked best about Reading Mastery, several teachers
reported that Reading Mastery helped students master basic elements of phonemic
awareness, including decoding and sound blending:

1 like the fact that it helps us break things down for our more struggling readers.
They've never been able to pick up on how to decode words and blend sounds
together so easily before.

First grade teacher

My students that lacked structure and reading abilities have been able to learn
sounds through the use of this program. My student that had already been
exposed to reading were able to flourish in this program and using the fast track
lessons they were able to start the level 1 reader.

Kindergarten teacher

Reading Mastery enables students to master sounds and eventually blend them.
The students are sounding out words and eventually reading stories fluently.

Kindergarten teacher

The foundation in phonics and phoneme awareness is very strong. I saw an
increase in spelling abilities. I added more writing than the program required. |
also liked the directions given on worksheets changed allowing this important
component to be emphasized. Learning to follow directions exactly as they are
given was a great help for preparing for 3rd grade and testing situations.

Second grade teacher

One teacher noted that the correction procedures that are built into Reading Mastery helped
students increase their metacognition when reading:

I love that daily I get to hear my students read words and sentences aloud. I feel
like the correction part of the lesson makes my students better readers. I also like
counting the errors while they are reading aloud because it makes them very
aware that they need to be careful when they are reading. I really like the
nonfiction part before every story in the second grade lessons. that has been my
favorite part of Second grade level reading mastery so far.
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Second grade teacher
Another teacher noted that, while Reading Mastery facilitated decoding and word reading, the
program additionally supported the development of reading comprehension skills:

My students have made a tremendous amount of growth with this program. They not
only have learned to read words, but their comprehension of the stories in the
storybook is amazing. The illustrations to the stories are great and have helped my
students make inferences and use context clues. In addition, they love showing off
their new skills and are so proud of themselves.

First grade teacher

When asked what the students liked best about Reading Mastery, several teachers reported that
students enjoyed the stories and the routine:

They enjoyed the stories and reading aloud. They enjoyed the scripted "chanting” of the
words with spelling so long as I made it enjoyable for them.

Second grade teacher

The students enjoyed the high interest stories. They also enjoyed partner reading. They
looked forward to the fluency test every 5Sth lesson.

Second grade teacher

They cannot wait to get to the story part of each lesson, especially when the story is
continued from the previous lesson. They also like seeing the progress they have made.

First grade teacher

My students like the routine. They know what to expect and the particular group of

students that I have needs a very very structured daily routine. But also really liked the
partner reading.

Second grade teacher

35



While many teachers had positive things to say about the program, there were several criticisms.
The most frequently reported criticism was the perceived lack of grade level standards: about
40% of respondents reported that Reading Mastery lacked rigor and did not address the grade
level standards for reading:

The lack of rigorous Language Arts components that challenged students was frustrating.
The language book for 2nd grade had students writing basic sentences and we have been
promoting more rigorous writing in our students. Additionally, the lack of focus on the
standards brought difficulties as concept mastery and testing relies on students mastering
these standards. Lastly, the program did not address higher performing students. The
program was not differentiated to address individual students.

Second grade teacher

1 feel like some of the questions in the reading mastery teachers book are too simple and
not deep enough higher order questions. There is not a lot of think outside the box type
questions. I also feel like that in the language part there is not enough language skills. 1
think that starting much earlier language age skills could be integrated in the reading
mastery program. I know there is a common core connection. But that is just one more
book and lesson have to go through each day.

Second grade teacher
Specifically, many teachers reported that the program lacked writing activities, a vital component
of a strong language arts program. Other teachers reported that they felt Reading Mastery did not
incorporate hands-on activities, particularly important for younger learners.
When asked what students disliked about Reading Mastery, roughly 44% of teachers reported
that many students found the repetition ‘boring’ and that students had difficulty sitting for

required periods of time. Three teachers (11%) responded that students did not enjoy the
workbooks.

Summary
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This study investigated the degree of implementation and associated effects of Reading Mastery
on student achievement in reading. Participants included a group of Kindergarten, first grade,
and second grade students attending three schools, housed within one district in the state of
Mississippi. The majority of students were of African American ethnicity. Free and reduced
lunch services were offered to students, school-wide. It should be noted that this study did not
incorporate a comparison group; therefore, results are considered to be associated with
implementation of Reading Mastery, and not necessarily caused by Reading Mastery. Fidelity of
implementation ratings indicated some variability among the three schools, with School A the
strongest implementer of Reading Mastery and School C the weakest implementer of Reading
Mastery. Results indicated that students made significant gains in their respective MAP and
STAR score, from fall to spring. Results further indicated that there were some significant
differences in MAP and STAR gains across schools and by grade level. On the MAP, students
attending School A made the highest gains, and these gains were significantly different from
those made at School C — where implementation was weakest. For both the MAP and the STAR,
differential effects were found between schools for first grade students; first grade students, who
attended School C exhibited smaller gains . While the pattern of statistical significance varied
across school, the majority of students made gains in their MAP and STAR score, from the fall to
the spring administration. However, there were some differences in the attainment of the
expected gains, across schools and grade levels. Overall, 43% of students met or exceeded the
NWEA MAP growth expectation after participating in Reading Mastery for one year. For the
students who met or exceeded the NWEA MAP growth expectation, Kindergarten students
increased their score by 28 units; first grade students increased their score by 25 units; and
second grade students increased their score by 20 units. Kindergarten and first grade students
exceeded the STAR growth expectation and additionally, increased their relative standing to
peers. Kindergarteners increased their relative standing by about 10 percentile units and first
grade students increased their score by about 5 percentile units. At the end of the year, a higher
percentage of Kindergarten students were considered ‘transitional” or ‘probable’ readers (about
45%) than at the start of the year (under 2%). This finding held true for first graders; about 19%
were considered ‘transitional’ or ‘probable’ readers at the start of the year, while nearly 80%
were at the end of the year. On the teacher survey, about two-thirds of teachers responded that
they found Reading Mastery extremely or moderately effective, and about 41% of teachers
indicated that they felt Reading Mastery met their needs. The distribution of teacher responses on
the survey indicated that the majority of negative responses were found for those teachers from
School C—perhaps not coincidentally, where implementation was relatively weaker. Teachers
from all schools reported a similar perception that Reading Mastery lacks some necessary
components of a strong language arts program and could be improved by addressing common
reading standards and incorporating more writing instruction.

While some of the results of this study look promising, it is difficult to determine the effect of
Reading Mastery without inclusion of a comparison group. It is possible that the observed gains
may have occurred in the absence of the program. However, the differential effects of the
program by level of implementation lends some support for the program’s impact, since it
appears that the students who attended schools implementing Reading Mastery with stronger
fidelity exhibited greater gains than students who attended schools implementing Reading
Mastery with weaker fidelity. Future studies would benefit from inclusion of a control group to
further substantiate the effects of Reading Mastery. Increasing the size of the sample would
additionally lead to greater generalizability.
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