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2019 LEGISLATIVE CHARGE
SF4, Article 2, Subdivision 27

Singing-based pilot program to improve student reading.

(a) For a grant to pilot a research-supported, computer-based educational program that uses
singing to improve the reading ability of students in grades 2 through 5:

$ 230,000

(b) The commissioner of education shall award a grant to the Rock 'n' Read Project to
implement a research-supported, computer-based educational program that uses singing to
improve the reading ability of students in grades 2 through 5. The grantee shall be responsible
for selecting participating school sites; providing any required hardware and software,
including software licenses, for the duration of the grant period; providing technical support,
training, and staff to install required project hardware and software; providing on-site
professional development and instructional monitoring and support for school staff and
students; administering preintervention and postintervention reading assessments; evaluating
the impact of the intervention; and other project management services as required. To the
extent practicable, the grantee must select participating schools in urban, suburban, and
greater Minnesota, and give priority to schools in which a high proportion of students do

not read proficiently at grade level and are eligible for free or reduced-price lunch.

(c) By February 15, 2021, the grantee must submit a report detailing expenditures and
outcomes of the grant to the commissioner of education and the chairs and ranking minority
members of the legislative committees with primary jurisdiction over kindergarten through
grade 12 education policy and finance.

(d) Any balance in the first year does not cancel but is available in the second year.

(e) This is a onetime appropriation.
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SUMMARY

This report chronicles remarkable results of a five-year state-funded program
implementing a singing-based software reading intervention program, Tune into Reading
(TiR), with more than 2000 2" through 5" grade students at 25 schools, primarily those
least proficient in reading and eligible for free/reduced-price lunch.

Due to disruptions in learning caused by the pandemic, this report recommends that all
schools include TiR as part of their remedial plans, and the MN Legislature continue to
fund TiR implementation for students with the greatest needs.

Tune into Reading (TiR) Description

TiR is a software program used on computers or tablets at school or at home. Student licenses
allow unlimited use for one calendar year. Students use TiR in groups of 20-25 students per
adult. Each student is entered into the program at their reading level. The program contains
over 200 songs analyzed for readability level, ranging from kindergarten through 8" grade.
Using a microphone headset, each student sings to establish their vocal range, and after that,
all songs are automatically pitched to be within their range. Students sing songs that progress to
higher readability levels and read and reread the song lyrics while attempting to improve their
singing accuracy. In this way, repeated reading is integrated into the singing program. Along
with visual tracking of the words, the software provides a guideline for accurate pitch and tone,
with a real time track line of the student’s voice while they are singing. It captures their line so
that they can see where they are in terms of pitch level. The instant feedback and built-in visual
tracking system provides a fundamentally interactive experience that encourages the student to
improve pitch throughout the song and during additional repeated singings (readings). Students
receive rewards for singing accuracy, learn new words, and take a reading quiz after they have
sung each song five times.

Impact: More than 2000 2", 3, 4" and 5" grade students in 25 schools since 2016.
Results

1. TiR users gained one year in reading achievement (avg.) after a minimum of 13.5 hours
of usage.

2. TiR users made substantial, statistically significant gains in reading.

3. Least-proficient students made the greatest gains.

4. 1/3 of students at Does Not Meet proficiency went up to Partly Meets on the MN
Comprehensive Assessment (MCA) after using TiR for a minimum of 13.5 hours (see
graph below).

5. More hours of usage resulted in greater reading gains.

6. TiR users made greater gains overall than did non-TiR users at the same schools.
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Conclusions
1. TiRis aresearch-proven, effective, efficient reading intervention.
2. TiR is most effective with the least-proficient, greatest at-risk students.

3. TiR is cost-effective. Students gain one year (avg.) in reading achievement after using
TiR for a minimum of 13.5 hours. TiR can be used in groups of up to 25 students/adult.

4. TiR user’s rapid reading gains may be explained by neurological changes in the
brain. Neuroscientific research has found that music-making develops auditory
perception and phonological awareness, beat synchronization (correlated with reading
achievement), and can help strengthen connections between visual (symbols such as
letters) and auditory (letter sounds) areas of the brain. (See Appendix B: Research
Bibliography.)

5. Singing songs while reading lyrics motivates students.

Recommendations

1. TiR be used as an intervention for all students not proficient in reading on MCAs.

2. The MN Legislature grant the estimated remainder from the 2019 grant, $75,000, to
implement TiR software in schools with large portions of students not proficient in
reading and eligible for free or reduced-price lunch. Due to the pandemic, many schools
that wanted to use TiR in 2020-21 were unable to do so.

3. The MN Department of Education inform schools that singing and music-making enable
brain development and reading achievement, and that TiR is a research-proven
intervention that is effective and efficient.



INTRODUCTION

Founded in 2014, The Rock ‘n’ Read Project (RnR) is a Minnesota 501(c)(3) nonprofit,
dedicated to “using singing to unlock children’s potential for reading and learning.” RnR offers
programs and professional development for teachers based on: 1) neuroscientific research
about the effects of music-making on brain development, 2) research studies about the effects
of music-making on reading achievement, and 3) research-proven singing strategies. In an
effort to close Minnesota’s achievement gap, RnR partners with schools to implement a proven
singing-based software program, Tune into Reading (TiR) that substantially and rapidly
improves reading achievement, especially for students who are the least proficient in reading.

Brain Research

Reading, unlike music and language, is not naturally “wired into” the brain. It is a skill that must
be actively taught and developed. A growing accumulation of neuro-scientific evidence shows a
significant correlation between early music-making and reading achievement. Music-making
serves a critical purpose in childhood brain development, especially during the early years. With
a growing number of students in the U.S. struggling to read, this link can no longer be ignored.

Research has found that parents who sing to their babies promote auditory neural processing,
early language development, and enhanced communication. Preschoolers who can maintain a
steady beat (synchronization) have more precise neural encoding of speech, and this is highly
correlated with reading achievement. Conversely, children who cannot keep a steady beat
almost always struggle with reading.

Both rhythm perception and letter-sound knowledge happen through phonological perception.
Also, children who develop more accurate pitch awareness have better phonemic awareness.
When children match letters to the sounds they represent, they actually grow new neural
pathways between graphemic (visual) and phonemic (phonological) areas in the brain. Singing
and rhythmic movement foster this growth while simultaneously motivating children to practice.
(See Appendix B: Research Studies)

TiR Research Studies

TiR is a research-proven, highly effective and efficient strategy to improve reading achievement,
especially for least-proficient students. There have been five controlled research studies that
investigated the effects of using singing-based TiR software program on reading achievement.
All studies found that students made significant improvement in reading: one year gain (avg.)
after 13.5 hours of usage over nine weeks. They also found that TiR was highly motivational for
students. An analysis of 2005-"10 Florida Comprehensive Assessment Test (FCAT) in reading
showed greater improvement for students using TiR compared with students non-TiR users.
(See Appendix B: Research Studies).

Data analysis of Minnesota students on the MN Comprehensive Assessment (MCA) confirms
the results of the research studies.

TiR Procedure

RnR enters students’ names and reading grade levels, such as, a 5" grade student might be

reading at a 2" grade level. Using a microphone headset, each student sings from low-to-high

to set their vocal range, and are given a folder of 20 songs. They choose a song (automatically

pitched in their range) and listen to a female voice sing it three times while they read lyrics that
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light up timed exactly with when they are sung. Students click on specific highlighted lyrics (new
vocabulary words), see a picture, hear the word pronounced and listen to a definition. They sing
the song with only instrumental accompaniment while reading the words and trying to match
their voice—shown as a blue line in real time—with gray lines for pitch and rhythm. After each
song, the student receives a star (gold, silver or bronze) based on accuracy in pitch and rhythm.
After singing a song five times, a vocabulary and comprehension quiz appears. If the student
answers 80% or more of the questions correctly, they are awarded points, and the song
disappears from their folder. If the student scores below 80%, the song returns to the folder, and
the entire process must be repeated until a score of 80% or above is achieved. When a student
reaches their point goal for that level, the program moves up a grade level and provides a file of
20 new songs. If students fail to score at least 80% on three consecutive quizzes, the program
automatically drops them down a level. If students score 100% on 10 quizzes, they are
automatically moved up a grade level. It takes about seven hours to complete one grade level of
20 songs.

TUNE into READING
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Because students are not told that they have been placed in the program at a specific reading
level, there is no stigma for those who are singing songs with easier vocabulary, such as, a 3™
grader might be singing songs with 1%t grade level words. Everyone is just singing songs.

TiR is personalized. Each student is tracked independently, with numerous reports available to
teachers regarding completion rates, quiz scores, and how they answer different types of
guestions, such as comprehension, or inferential.

RECRUITMENT AND IMPLEMENTATION

In spring and summer 2019 and 2020, RnR contacted principals of schools that met the criteria
of having a large proportion of students not proficient in reading and eligible for free/reduced-
price lunch. RnR presented an information session about TiR, the research and data about
results, neuroscientific studies, and how TiR is used by students (on-site or virtually). RnR
partnered with schools that agreed to schedule students so they would use TiR at least 13.5
hours (ideally 90 minutes per week for nine weeks) before the MCA was administered in the

spring.



In the fall, RnR provided a one-hour professional development for teachers sharing research
and data, and best practices and strategies for programmatic success with students. (See
Appendix B: Presentation Slides). Then, teachers individually logged into TiR and practiced
using it as would their students.

Each school chose which 2"-5" graders would use TiR, and scheduled students so that they
could use TiR about 90 minutes/week. RnR purchased TiR licenses, facilitated the software
download, and entered students’ names and reading grade levels into the program.

RnR provided an Opening Day for students and follow-up days on-site (virtually in fall 2020).
RNR also trained teachers in how to access the personalized diagnostic and progress reports
for each student. Throughout the school year, RnR provided support and coaching for students
and teachers, sharing strategies about how to encourage reluctant singers and keep students
motivated. All teachers at Stride Academy, a charter School in St. Cloud, also received a 12-
hour course in how to implement singing strategies with existing curricula with all students in
their classrooms, and on-site coaching. A wrap-up discussion was held at the end of the year.
Pre- and post-surveys of teachers at Stride Academy indicated that teachers became much
more comfortable facilitating singing with students and using singing in the classroom. Overall,
staff and administrators viewed the program positively, finding that singing enlivened and
motivated students. They were pleased with the attentiveness of RnR consultants and the depth
of information and support provided throughout the year.

DATA COLLECTION AND ANALYSIS

Each fall, all 2"-5" grade students at the participating schools took the FastBridge aReading (or
the NWEA MAP test in 2020) When TiR users had achieved a minimum of 13.5 hours of usage,
all 2"-5" graders took the FastBridge aReading test again, usually in the winter, however,
students at some schools did not complete 13.5 hours until spring. RnR created an Excel
spreadsheet with each individual’s pre-test and post-test score and percentage change, and the
average change for each classroom and grade. RnR shared the spreadsheets with principals,
and with an analysis of reading gains by class, grade, and TiR users vs. nhon-TiR users.

In fall 2018 and fall 2019, RnR contracted with data analyst Pete Talbert to compare MCA
reading score gains for 4" and 5™ graders who used TiR for a minimum of 13.5 hours vs. non-
TiR users. (See Appendix A: Assessment Data and Analysis for individual school results from
2018-'19). Due to the COVID-19 pandemic, schools did not administer the MCA in 2020. Thus,
Rock ‘n’ Read was unable to analyze the reading gains of students participating in the 2019-'20
school year.

YEAR 1

In May 2016, the MN Legislature allocated a $100,000 grant to The Rock ‘n’ Read Project (RnR)
to implement a state pilot using TiR with 3'9-5" graders at schools with a high proportion of
students not reading at grade level and eligible for free/reduced-price lunch. RnR chose four
schools: Bancroft Elementary (Minneapolis Public), College Prep Elementary (St. Paul charter),
Jefferson Community School (Minneapolis Public), Tesfa International School (St. Paul charter).
Schools chose which students would participate. English Language students comprised 40-75%
of the populations at the four schools. TiR users were scheduled for three 30—minute sessions
per week, amassing between 13.5 hours to 40 hours during the year.
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Results

Overall, TiR users made substantially more gain than non-TiR users who were reading below
grade level in the fall. FastBridge aReading pre-, mid- and post-tests were used to calculate
student gains. Additionally, 4" and 5" grade students at Bancroft Elementary who used TiR
were found to have made significantly more reading gain (avg.) on MCAs than non-TiR users.

288 students used TiR in 2016-17.
YEAR 2

In May 2017, the Minnesota Legislature allocated a $500,000 grant to The Rock ‘n’ Read
Project (RnR) to continue the pilot for two more school years. The only change in Year 2 was to
expand the target group from 3'-5" to 2"9-5" graders. Ten schools were selected: Bancroft
Elementary (Minneapolis Public) *, Cityview Community School (Minneapolis Public)**, Garden
City (Osseo Public), LoveWorks Academy for Visual and Performing Arts (charter in
Minneapolis), Mastery School (Harvest school charter in Minneapolis), NE College Prep (charter
in Minneapolis), Rothsay (Rothsay, MN Public), Stonebridge World School (charter in
Minneapolis), Tesfa International (charter in Columbia Heights)*, Valley View Elementary
(Columbia Heights Public).

*2"d year in pilot. **Cityview stopped using TiR in October because teachers felt overwhelmed
due to a new reading curriculum and wanted more time to teach reading.

Schools chose which 2"-5" grade students would use TiR. Four of the ten schools used TiR
with all students. Unfortunately, given scheduling conflicts, days off, and absences, rarely did
schools accomplish the scheduled 90 minutes/week. Thus, it took many months for students to
complete the minimum 13.5 hours of usage.

748 students used TiR in 2017-18.
Results

The analysis of reading gains on both FastBridge aReading assessments and MCA showed
substantial gains in reading, especially for lowest-scoring students. Overall, TiR users made
statistically significant gains in MCA reading levels, and their gains were greater than those of
students who did not use the program. Lowest-scoring readers made the greatest gains overall.
1/3 of 4™ and 5™ graders who had scored at the Does Not Meet level in reading on the 2017
MCA went up to Partly Meets on the 2018 MCA after 13.5 hours of usage. In comparison, the
4" and 5™ grade non-TiR users at the nine schools did not make significant gains in proficiency
levels. (See graph in Appendix A: Assessment Data and Analysis.)

YEAR 3

Due to many factors documented in the Rock ‘n’ Read Project February 2019 report, none of
the Pilot 2 Year schools continued the program. Unfortunately, their decisions were made
before receiving the MCA data analysis that showed substantial gains in reading. Four schools
enrolled for 2018-19, all in greater Minnesota: Brown’s Valley Elementary (Brown’s Valley
Public), Breckenridge Elementary (Breckenridge Public), Heron Lake-Okabena Elementary
(Heron Lake-Okabena Public), and Stride Academy (charter in St. Cloud).
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544 students used TiR in 2018-19.
Results

The results of the MCA assessment comparison show that the more hours of TiR usage, the
greater the achievement gain for the students. (See Appendix A for individual school analysis).

YEAR 4

Four schools participated: two from the prior year, Breckenridge Elementary (Breckenridge
Public) and Stride Academy (charter in St. Cloud), and two were new: Sheridan Hills (Richfield
Public), STEM (Richfield Public), Stride Academy (charter in St.Cloud).

School Not proficient—MCAs Free/reduced lunch EL
Rounded %
Breckenridge 40% 43% 3%
Richfield STEM 58% 53% 22%
Sheridan Hills 49% 50% 28%
Stride Academy 53% 70% 51%
American Native 2 or
School Hispanic Indian Asian Black or Hawaiian or White more
or or Alaska African Other Pacific
Latino Native American Islander Races
Rounded %
Breckenridge 9% 2% 1% 0% 0% 80% 8%
Richfield STEM 21% 1% 8% 15% 0% 40% 14%
Sheridan Hills 24% 1% 10% 16% 0% 38% 12%
Stride Academy 1% 0% 1% 65% 0% 25% 4%

This fall, TiR was also available for use on tablets, allowing many schools that had discontinued
their computer labs to use TiR. Richfield STEM and Sheridan Hills used TiR in an after-school
intervention program while Breckenridge and Stride continued using it during the school day.

411 students used TiR in 2019-20.

RNR also provided professional development for 32 teachers at Stride Academy in how to
implement singing-based strategies with existing curricula in their classrooms. This entailed 12
hours of professional development and follow-up mentoring in the classroom. From a pre- and
post-survey, there was a dramatic rise in confidence regarding using these strategies.

TiR was implemented with integrity at all four schools until they closed in March due to the
COVID-19 pandemic. Given the difficulty of virtual learning, schools did not continue TiR.

Results

In fall 2019, the FastBridge aReading assessment was administered to all 2"4-5" graders at the
four schools. Due to school closings in March in response to the COVID-19 virus, the post-
program FastBridge aReading assessment and 2020 MCAs were not completed. Thus, RnR
was unable to analyze reading gains. Given the fidelity of usage, RnR would expect that TiR
users made similar gains in reading achievement as have students in prior years.
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YEAR 5

Many schools expressed desire to implement TiR, but due to the continuing COVID-19
pandemic, were unable to do so. One school, Stride Academy (charter in St. Cloud) continued,
and two, Achieve Language Academy (charter in St. Paul), and the Boys and Girls Club at
Centennial Elementary (Richfield Public) were new.

School Not proficient—MCAs Free/reduced lunch EL
Rounded %
Achieve Language Acad. 52% 83% 38%
BCG at Centennial 64% (2019) 79% 49%
Stride Academy 53% (2019) 70% 51%
American Native 2or
School Hispanic Indian Asian Black or Hawaiian or White more
or or Alaska African Other Pacific

Latino Native American Islander Races
Rounded %
Achieve Language 44% 0% 33% 10% 1% 10% 3%
BCG at Centennial 54% 2% 4% 21% 0% 12% 7%
Stride Academy 5% 0% 0% 65% 0% 25% 1%

Sites administered either the Fast Bridge aReading or the NWEA MAP assessment in fall 2020.
BCG at Centennial started some students on TiR at school and some virtually at home. Achieve
and Stride students have been virtual all year. Some TiR users have logged many hours while
others have slowed or stopped using TiR while attending school virtually.

At the time of this report, schools are still planning to start more students on TiR, so a final count
of users is not yet available. The positive side of distance learning is that students accessing
TiR at home can log as many hours as they desire.

CHALLENGES AND SOLUTIONS
#1 Challenge: Lack of time to schedule TiR during the school day

Solution:

1. Encourage schools to implement TiR in after-school or at-home programs.

2. Recruit community organizations that provide before and after-school programs.
3. Implement the new web-based TiR version for use at home.

#2 Challenge: Principals and teachers are often skeptical that singing can be
effective in raising reading achievement.

Solution:

1. Request the MN Department of Education inform schools that there is ample
research showing music-making enables brain development and reading
achievement.

2. Request that the MN Department of Education inform schools that TiR is a research-
proven, effective and efficient reading intervention.

3. Continue to share brain research and music research studies, TiR research and MN
student data using MCAs.
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#3 Challenge: Teachers are often unaware that TiR users are making gains.

Solution:

1. Instead of only sharing the mid-year FastBridge gain analysis with principals, meet
with the teachers and the principal to present and discuss the analysis of gains for
TiR users, non-TiR users, class, and grade.

#4 Challenge: Some principals and teachers do not trust that TiR users’ gains are
due to singing with TiR.
Solution:

1. Share the MCA analysis that found that TiR users made statistically significant gains
in levels—especially those who were at Does Not Meet proficiency. In comparison,
the non-TiR students at those same schools did not make statistically significant
gains in levels given the reading strategies and approaches they were given.

#5 Challenge: Some students need other alternative interventions.

Solution:
1. While TiR is an effective intervention for the majority of students, some will need
other alternative interventions.

#6 Challenge: Many teachers are uncomfortable singing

Solution:

1. RnR will continue to reassure teachers that they do not have to sing; they merely
facilitate students’ singing with the program.

2. RnR offers professional development in how to use singing with existing curricula in
the classroom.

EXPENDITURES

The Rock 'n' Read Project MN State Grant | $230,000
Expenditures July 1, 2019—June 30, 2020
110 | Administrative/Supervision 57,200
366 | Travel/Mileage 3,275
380 | Rental Equipment 4,000
401 | Supplies and Materials 2,000
404 | Instructional Software Licensing 19,035
Year 4 2019-'20 TOTAL $85,510
Year 5 2020-’21 Estimate $70,000
Years 4 + 5 Estimate | $155,510
Unused remainder of MN Legislative grant | $74,490

Administrative/Supervision
Administration of the grant, drafting contracts and agreements, allocating expenses,
professional development, data analysis, and reporting.
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Travel/Mileage
Reimbursement for travel and mileage expense at current IRS rate for contractors.

Hardware Rental Fee

Rental fees for hardware and headsets used to implement TiR.
Supplies and Materials

Materials and supplies used in implementing the program.
Instructional Software Licensing

Fees paid to Electronic Learning Products for TiR licenses.

COST-BENEFIT ANALYSIS

TiR is cost-effective to implement in schools because 1) it takes only a short time—13.5 hours
(avg.)—to achieve one year’s gain, 2) TiR is used in groups, 20-25 students per adult, and 3)
the adult can be a paraprofessional, at lower cost. In Year 4, expenses were $85,510 for 411
TiR users, or $208 per student. Adding in the cost of an adult facilitator for 13.5 hours per
group, the cost per student was less than $250.

CONCLUSIONS

1. TiRis effective
e Students improve substantially: one year (avg.) in 13.5 hours of usage.
e Struggling readers, often reading one or more years behind their peers, make the
greatest improvement, thus narrowing the achievement gap.
¢ TiR improves reading achievement across all demographic levels, including race,
gender, ELL, and SES.

2. TiRis efficient
e Students gain one year (avg.) after 13.5 hours of usage in as little as nine weeks.

3. TiRis personalized
e Each student is given songs to read at their own reading level, and the program
automatically adjusts to meet individual needs.
e Each student works at their own pace.
e Students are able to monitor their own progress.
e Teachers can monitor students’ progress via personalized diagnostic reports.

4. Singing increases motivation
e Many struggling readers start to give up; singing-to-read is unique, fun, and
motivating.
¢ Many students resist having to stop using TiR when a scheduled session ends. It
is now possible to additionally use TiR at home.

5. Students gain confidence
e Students receive immediate feedback for singing via stars on the screen.
e Students receive quiz scores immediately, and see their point total on the screen.
e Teachers and students celebrate each time a student achieves their point goal
and moves up a level (takes about 7 hours). This includes a certificate, class
recognition, and sometimes a book.
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6. Singing with TiR fosters collaboration and cooperation
e Students encourage each other by informally sharing the number of stars and
points they are earning.
¢ When a student notices they have the identical song list as another student, they
sometimes choose the same song and sing it simultaneously.
e Students help each other with new vocabulary words and song comprehension.

RECOMMENDATIONS
1. TiR be used as an intervention for all students not proficient in reading on MCAs.

2. The MN Legislature grant the estimated remainder from the 2019 grant, $75,000, to
implement TiR software in schools with large portions of students not proficient in
reading and eligible for free or reduced-price lunch. Due to the pandemic, many schools
that wanted to use TiR in 2020-'21 were unable to do so.

3. The MN Department of Education inform schools that singing and music-making enable

brain development and reading achievement, and that TiR is a research-proven
intervention that is effective and efficient.
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APPENDICES
APPENDIX A: ASSESSMENT DATA AND ANALYSIS

YEAR 2 (Individual school data and analysis was detailed in The Rock ‘n Read Project
Report on the State Pilot Years 2 & 3, 2017-2019, available upon request)

MCA Achievement Level for TiR and Non-TiR Participants
TiR Non-TiR
3 13.0% o T4 93%

27.7% 27.5% Achievement Level

71.3%
54.7%

44.4%

2017 2018 2017 2018
Academic Year

YEAR 3

The FastBridge aReading assessment was used during school year 2018-'19 as a pre- and
post-measurement of reading progress at three of the four schools. The other school used a
different assessment. Given the assessment results, schools added or removed students from
TiR in the winter. Data analyst Pete Talbert was contracted to analyze MCA gains.

MCA Achievement Level for TiR Participants
TiR 7.5-13.5 TiR 13.5-27 TIR 27+

P

30.9%  27.8%
(n=30) (n=27)

23.1%
(n=3) 385%
(n=5) Achievement Level

o 0 Does Not Meet
7% | g o 38.5%
(N=36) -0g (=9 “154%
(n=2)
2018 2019 2018 2019 2018 2019

Academic Year
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Breckenridge Elementary (Breckenridge Public)
All 2"through 5" grade students used TiR until they had achieved 13.5 hours. They then
targeted specific students to continue. Unfortunately, RnR was unaware that the school used a

different FastBridge assessment than aReading, so RnR did not analyze those scores. The
MCA analysis for 4™ and 5" graders is below.

Rock ‘n’ Read Project - Breckenridge Elementary - 2018-2019

Pete Talbert
1/20/2020

Introduction

This analysis compared students at Breckenridge Elementary who participated in the Tune into Reading
(TiR) program; specifically, it compared students who received different “doses” of treatments: 7.5-13.5
hours, 13.5-27 hours, and greater than 27 hours.

Overall, there were 17 students included in the analysis:

o 11 participants with 7.5-13.5 hours,
o 6 participants with 13.5-27 hours, and
o 0 participants with 27+ hours.

A number of students were excluded from the initial dataset for not having both 2018 and 2019 MCA-III
reading scores.

Below is a table showing the total count of students by TiR participation and grade levels.

TiR Participation by Grade

Grade Level TiR Participant n
3-4 TiR 13.5-27 6
4-5 TiR 7.5-13.5 11

Change by Achievement Level

How did the different doses of TiR participation perform on the MCAs from 2018 to 2019? The MCA-III
reading assessment has four achievement level descriptors: Does Not Meet Standards, Partially Meets
Standards, Meets Standards, and Exceeds Standards.
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MCA Achievement Level for TiR Participants

TiR 7.5-13.5 TiR 13.5-27
9.1%
i . 33.3%
45.5% 50.0% (n=2)
(n=5) (n=3) Achievement Level

Meets
. Partially Meets
54.5% Does Not Meet
T 27 % 16.7%
(n = 3) A (]
(n=1)
2018 2019 2018 2019

Academic Year

Difference in proportions of Does Not Meet

From the plot above we did see a fairly significant decrease in the number of TiR participants who
scored at Does Not Meets. Is this statistically significant?

| compute separate t-tests for the differences in proportions of students who achieved Does Not Meets.
The null hypothesis here is that the 2019 Does Not Meet proportion is equal to the 2018 proportion, and
the alternative is that the 2019 Does Not Meet proportion is less than 2018. (Note: | could not perform a
t-test for the 13.5-27 group because there were not students at the Does Not Meet level in 2019.)

TiR Participation estimatel estimate2 statistic p.value
TiR 7.5-13.5 0.273 0.545 0.752  0.193

In the table above, estimatel is the proportion of TiR students who were Does Not Meet in 2019 ;
estimate2 is the proportion of TiR students who were Does Not Meet in 2018. All the statistical test is
asking is whether estimatel is significantly less than estimate2. The same test is run for all levels of
doses of TiR participation available. The p.value tells us whether the test was significant: traditionally, if
it is less than .05, then the test is significant.

Here, we do not see a p-value less than .05, so we can’t say any of the drops in Does Not Meet were
statistically significant, although we do see promising gains for the 7.5-13.5 group. One reason for the
non-significant findings may be that the sample size is too small to detect real growth in performance on
the MCA.

Browns Valley (Browns Valley Public)

All 2" through 5™ graders used TiR during the 2018-19 school year. Unfortunately, RnR was
not aware that the school was utilizing a different FastBridge assessment than the aReading, so
Rock ‘n’ Read was unable to calculate overall yearly gain.

Rock ‘n’ Read Project - Browns Valley - 2018-2019
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Introduction

This analysis compared students at Browns Valley who participated in the Tune into Reading (TiR)
program; specifically, it compared students who received different “doses” of treatments: 7.5-13.5
hours, 13.5-27 hours, and greater than 27 hours.

Overall, there were 27 students included in the analysis:

. 0 participants with 7.5-13.5 hours,
. 27 participants with 13.5-27 hours, and
o 0 participants with 27+ hours.

A number of students were excluded from the initial dataset for not having both 2018 and 2019 MCA-III
reading scores.

Below is a table showing the total count of students by TiR participation and grade levels.

TiR Participation by Grade

Grade Level TiR Participant n
3-4 TiR 13.5-27 12
4-5 TiR 13.5-27 15

Change by Achievement Level

How did the different doses of TiR participation perform on the MCAs from 2018 to 2019? The MCA-III
reading assessment has four achievement level descriptors: Does Not Meet Standards, Partially Meets
Standards, Meets Standards, and Exceeds Standards.

MCA Achievement Level for TiR Participants

TiR 13.5-27

Achievement Level

Meets
. Partially Meets
40.7% Does Not Meet
(n=11) 29.6%
(n=8)
2018 2019

Academic Year

Difference in proportions of Does Not Meet

From the plot above we did see a fairly significant decrease in the number of TiR participants who
scored at Does Not Meets. Is this statistically significant?
17



| compute separate t-tests for the differences in proportions of students who achieved Does Not Meets.
The null hypothesis here is that the 2019 Does Not Meet proportion is equal to the 2018 proportion, and
the alternative is that the 2019 Does Not Meet proportion is less than 2018.

TiR Participation estimatel estimate2 statistic p.value
TiR 13.5-27 0.296 0.407 0.325 0.284

In the table above, estimatel is the proportion of TiR students who were Does Not Meet in 2019 ;
estimate2 is the proportion of TiR students who were Does Not Meet in 2018. All the statistical test is
asking is whether estimatel is significantly less than estimate2. The same test is run for all levels of
doses of TiR participation available. The p.value tells us whether the test was significant: traditionally, if
it is less than .05, then the test is significant.

Here, we do not see a p-value less than .05, so we can’t say any of the drops in Does Not Meet were
statistically significant, although we do see promising gains. One reason for the non-significant findings
may be that the sample size is too small to detect real growth in performance on the MCA.

Heron Lake-Okabena (Heron Lake-Okabena Public)

All 2"through 5™ grade students used TiR during the 2018-"19 school year, and obtained at
least 13.5 hours on TiR over four months. These are the overall reading gains on the Fast
aReading assessment:

Heron Lake-Okabena
Percentage of yearly reading gain after 13.5 hours of TUNE into
READING usage over four months: Oct. 1, 2018 - Feb. 1, 2019

1.4
08 0.7
: ' -

2nd grade  3rd grade 4th grade 5th grade
(13) (18) (15) (20)

(Number of students)

% of yearly reading gain

Rock ‘n’ Read Project - Heron Lake-Okabena Elementary - 2018-2019

Pete Talbert
1/20/2020
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Introduction

This analysis compared students at Heron Lake-Okabena Elementary who participated in the Tune into
Reading (TiR) program; specifically, it compared students who received different “doses” of treatments:
7.5-13.5 hours, 13.5-27 hours, and greater than 27 hours.

Overall, there were 31 students included in the analysis:

. 0 participants with 7.5-13.5 hours,
o 18 participants with 13.5-27 hours, and
o 13 participants with 27+ hours.

A number of students were excluded from the initial dataset for not having both 2018 and 2019 MCA-III
reading scores.

Below is a table showing the total count of students by TiR participation and grade levels.

TiR Participation by Grade
Grade Level TiR Participant n

3-4 TiR 13.5-27 15
4-5 TiR 27+ 13
4-5 TiR 13.5-27 3

Change by Achievement Level

How did the different doses of TiR participation perform on the MCAs from 2018 to 2019? The MCA-III
reading assessment has four achievement level descriptors: Does Not Meet Standards, Partially Meets
Standards, Meets Standards, and Exceeds Standards.

MCA Achievement Level for TiR Participants

TiR 13.5-27 TiR 27+
23.1%
(n=23) 38.5%
(n=5) Achievement Level
33.3%
50.0% (n=6)
(n=9)
38.5% Does Not Meet
(n=5)
(n=1) =2)
2018 2019 2018 2019

Academic Year

Difference in proportions of Does Not Meet

From the plot above we did see a fairly significant decrease in the number of TiR participants who
scored at Does Not Meets who received more than 27 hours. Is this statistically significant?
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| compute separate t-tests for the differences in proportions of students who achieved Does Not Meets.
The null hypothesis here is that the 2019 Does Not Meet proportion is equal to the 2018 proportion, and
the alternative is that the 2019 Does Not Meet proportion is less than 2018. (Note: | could not perform a
t-test for the 13.5-27 group because there were not students at the Does Not Meet level in 2018.)

TiR Participation estimatel estimate2 statistic p.value
TiR 27+ 0.154 0.385 0.782 0.188

In the table above, estimatel is the proportion of TiR students who were Does Not Meet in 2019 ;
estimate2 is the proportion of TiR students who were Does Not Meet in 2018. All the statistical test is
asking is whether estimatel is significantly less than estimate2. The same test is run for all levels of
doses of TiR participation available. The p.value tells us whether the test was significant: traditionally, if
it is less than .05, then the test is significant.

Here, we do not see a p-value less than .05, so we can’t say any of the drops in Does Not Meet were
statistically significant, although we do see promising gains for the 27+ group. One reason for the non-
significant findings may be that the sample size is too small to detect real growth in performance on the
MCA.

Stride Academy

All 2" through 5™ grade students used TiR during the 2018-"19 school year, but given difficulties
in scheduling, it took six months for the majority of students to obtain 13.5 hours on TiR. This is
a comparison between students who obtained half the “minimum dose” with those who obtained
at least 13.5 hours. These are their gains on the Fast aReading assessment.

Stride Academy
Percentage of yearly reading gain over six months
Sept. 25, 2018 - Mar. 29, 2019

- 10 1.0
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(@]
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<
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o

>
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2

5 2nd grade 3rd grade 4th grade 5th grade
S (0) (44) (35) (22) (1) (36) (16) (20)

m7.5-13 hrs. TiR usage (students) m 13.5+ hrs. TiR usage (students)

Note: 3 graders in the 7.5-13 hr. category averaged 11-12 hrs., just short of the 13.5 hour “minimum.”
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Introduction

This analysis compared students at STRIDE Academy who participated in the Tune into Reading (TiR)
program; specifically, it compared students who received different “doses” of treatments: 7.5-13.5
hours, 13.5-27 hours, and greater than 27 hours.

Overall, there were 69 students included in the analysis:

o 23 participants with 7.5-13.5 hours,
. 46 participants with 13.5-27 hours, and
. 0 participants with 27+ hours.

(Note: for STRIDE Academy, there were three students who were in the 27+ category; because this
count was too small they are in the 13.5-27 group.)

A number of students were excluded from the initial dataset for not having both 2018 and 2019 MCA-III
reading scores.

Below is a table showing the total count of students by TiR participation and grade levels.

TiR Participation by Grade

Grade Level TiR Participant n

34 TiR 13.5-27 32
34 TiR 7.5-13.5 1
4-5 TiR 13.5-27 14
4-5 TiR 7.5-13.5 22

Change by Achievement Level

How did the different doses of TiR participation perform on the MCAs from 2018 to 2019? The MCA-III
reading assessment has four achievement level descriptors: Does Not Meet Standards, Partially Meets
Standards, Meets Standards, and Exceeds Standards.

21



MCA Achievement Level for TiR Participants

TiR 7.5-13.5 TiR 13.5-27
(n = 10) 21 T /0
(n=10)
Achievement Level
52.2% . Exceeds
= Ak 47.8% Meets
(n=11) . Partially Meets
Does Not Meet
52.2%
(n=24) 41.3%
(n.= 1) (n —= 2)
2018 2019 2018 2019

Academic Year

Difference in proportions of Does Not Meet

From the plot above we did see a fairly significant decrease in the number of TiR participants who
scored at Does Not Meets. Is this statistically significant?

| compute separate t-tests for the differences in proportions of students who achieved Does Not Meets.
The null hypothesis here is that the 2019 Does Not Meet proportion is equal to the 2018 proportion, and
the alternative is that the 2019 Does Not Meet proportion is less than 2018.

TiR Participation estimatel estimate2 statistic p.value
TiR 7.5-13.5 0.087 0.043 0.000 0.500
TiR 13.5-27 0.413 0.522 0.699 0.202

In the table above, estimatel is the proportion of TiR students who were Does Not Meet in 2019 ;
estimate2 is the proportion of TiR students who were Does Not Meet in 2018. All the statistical test is
asking is whether estimatel is significantly less than estimate2. The same test is run for all levels of
doses of TiR participation available. The p.value tells us whether the test was significant: traditionally, if
it is less than .05, then the test is significant.

Here, we do not see a p-value less than .05, so we can’t say any of the drops in Does Not Meet were
statistically significant, although we do see promising gains for the 13.5-27 group. One reason for the
non-significant findings may be that the sample size is too small to detect real growth in performance on
the MCA.

22



APPENDIX B: RESEARCH BIBLIOGRAPHY
Effects of Music-Making on Brain Development and Reading Achievement
Neurological Studies

Meta-Analysis
Engel, A.C., Bueno, C.D, & Sleifer, P. (2019). Music training and auditory processing skills in

children: a systematic review. Audiology - Communication Research, 24, €2116. Epub July 04,
2019.https://dx.doi.org/10.1590/2317-6431-2018-2116

Bonacina, S., Krizman, J., White-Schwock, T., Kraus, K (2018). Clapping in time parallels literacy and
calls upon overlapping neural mechanisms in early readers. Annals of the New York Academy of
Sciences Special Issue: The Neurosciences and Music VI, 1-11.
https://www.brainvolts.northwestern.edu/documents/Bonacina _nyas NSM b16 13704 1748026 final.pd
f

Carr, K.W., Tierney, A., White-Schwoch, T., Kraus. N. (2016). Intertrial auditory neural stability supports
beat synchronization in preschoolers. Developmental Cognitive Neuroscience. Fe., 17, 76-
82.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4763990/

Chobert, J., Francois, C., Velay, J., Besson, M., Twelve Months of Active Musical Training in 8- to 10-
Year-Old Children Enhances the Preattentive Processing of Syllabic Duration and Voice Onset

Time, Cerebral Cortex, Volume 24, Issue 4, April 2014, Pages 956—

967, https://doi.org/10.1093/cercor/bhs377

Colling, L., Noble, H., Goswami, U. (2017). Neural entrainment and sensorimotor synchronization to the
beat in children with developmental dyslexia: An eeg study. Frontiers in Neuroscience, July 12.
https://www.frontiersin.org/articles/10.3389/fnins.2017.00360/full

Cumming, R., Wilson, A., Leong, V., Goswami, U. (2015). Awareness of rhythm patterns in speech and
music in children with specific language impairments. Frontiers in Human Neuroscience. 9(672).
https://www.researchgate.net/publication/287813239 Awareness of Rhythm Patterns in_Speech and
Music_in_Children with Specific Language Impairments

Degé, F., Kubicek, C., & Schwarzer, G. (2011). Music lessons and intelligence: A relation mediated by
executive functions. Music Perception, 29(2), 195-201.
https://www.artsedsearch.org/study/music-lessons-and-intelligence-a-relation-mediated-by-executive-
functions/

Dehaene, S., Cohen, L., Morais, J., Kolinsky, R. (2015). llliterate to literate: behavioural and cerebral
changes induced by reading acquisition. Nature Reviews Neuroscience, 16(4):234—244.
http://www.unicog.org/publications/Dehaene Cohen Morais _Kolinsky llliteratetoliterateChangesinduced
byreadingacquisitionNa%20ReviewsNeuroscience2015.pdf

Fotidzis TS, Moon H, Steele JR, Magne CL. Cross-Modal Priming Effect of Rhythm on Visual Word
Recognition and Its Relationships to Music Aptitude and Reading Achievement. Brain Sciences (2076-
3425). 2018;8(12):210. doi:10.3390/brainsci8120210.

https://www.ncbi.nlm.nih.gov/pubmed/30501073

Fujioka, T., Ross, B., Kakigi, R., Pantev, C., & Trainor, L. (2006). One year of musical training affects
development of auditory cortical-evoked fields in young children. Brain, 129 (10), 2593-2608.

Habibi A, Damasio A, llari B, Elliott Sachs M, Damasio H. Music training and child development: a review
of recent findings from a longitudinal study. Annals of the New York Academy of Sciences.
2018;1423(1):73-81. doi:10.1111/nyas.13606.

23


https://dx.doi.org/10.1590/2317-6431-2018-2116
https://www.brainvolts.northwestern.edu/documents/Bonacina_nyas_NSM_b16_13704_1748026_final.pdf
https://www.brainvolts.northwestern.edu/documents/Bonacina_nyas_NSM_b16_13704_1748026_final.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4763990/
https://doi.org/10.1093/cercor/bhs377
https://www.frontiersin.org/articles/10.3389/fnins.2017.00360/full
https://www.researchgate.net/publication/287813239_Awareness_of_Rhythm_Patterns_in_Speech_and_Music_in_Children_with_Specific_Language_Impairments
https://www.researchgate.net/publication/287813239_Awareness_of_Rhythm_Patterns_in_Speech_and_Music_in_Children_with_Specific_Language_Impairments
https://www.artsedsearch.org/study/music-lessons-and-intelligence-a-relation-mediated-by-executive-functions/
https://www.artsedsearch.org/study/music-lessons-and-intelligence-a-relation-mediated-by-executive-functions/
http://www.unicog.org/publications/Dehaene_Cohen_Morais_Kolinsky_IlliteratetoliterateChangesinducedbyreadingacquisitionNa%20ReviewsNeuroscience2015.pdf
http://www.unicog.org/publications/Dehaene_Cohen_Morais_Kolinsky_IlliteratetoliterateChangesinducedbyreadingacquisitionNa%20ReviewsNeuroscience2015.pdf
https://www.ncbi.nlm.nih.gov/pubmed/30501073

https://www.ncbi.nlm.nih.gov/pubmed/29508399

Hausen, M., Troppa, R., Salmela, V., Vainio, M., Sarkamé, T. (2013). Music and speech prosody: a
common rhythm. Frontiers of Psychology.
https://www.frontiersin.org/articles/10.3389/fpsyg.2013.00566/full

Hickey P, Merseal H, Patel AD, Race E. (2020). Memory in time: Neural tracking of low-frequency rhythm
dynamically modulates memory formation. Neurolmage. 213:N.PAG. doi:10.1016/j.neurocimage.
https://www.sciencedirect.com/science/article/pii/S1053811920301804

Ho, Y., Cheung, M., & Chan, A.S. (2003). Music training improves verbal but not visual memory; Cross-
sectional and longitudinal explorations in children. Neuropsychology, 17 (3), 439-450.

Hyde, K.L., Lerch, J., Norton, A., Forgeard, M., Winner, E., Evans, A.C., Schlaug, G. (2009). Musical
training shapes structural brain development. Journal of Neuroscience, 29(10), 3019-3025.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2996392/

Kraus, N., Chandrasekarn, B. (2010). Music training for the development of auditory skills. Nature
Reviews, 11, 599-605.
http://www.brainvolts.northwestern.edu/documents/KrausChandrasekeran NRN10.pdf

Kraus, N., Slater, J., Thompson, E. C., Hornickel, J., Strait, D. L., Nicol, T., & White-Schwoch, T. (2014).
Music enrichment programs improve the neural encoding of speech in at-risk children. The Journal of
Neuroscience 34 (36), 11913-11918. https://www.ncbi.nIm.nih.gov/pmc/articles/PMC6608462/

Moreno, S., Marques, C., Santos, A., Santos, M., Castro, S., Besson, M. (2009). Musical training
influences linguistic abilities in 8-year-old children: More evidence for brain plasticity. Cerebral Cortex, 19
(3), 712-723. https://academic.oup.com/cercor/article/19/3/712/436400

Ozernov-Palchik O, Wolf M, Patel AD. (2018). Relationships between early literacy and nonlinguistic
rhythmic processes in kindergarteners. Journal of Experimental Child Psychology. Mar;167: 354-368.
https://pubmed.ncbi.nim.nih.gov/29227852/

Patel, A. (2008). Music, Language and the Brain. Oxford: University Press.

Patel A. D. (2011). Why would musical training benefit the neural encoding of speech? The OPERA
hypothesis. Frontiers in Psychology, 2, 142. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3128244/

Power, A.J., Mead, N., Barnes, L., Goswami, U. (2013) Neural entrainment to rhythmic speech in children
with developmental dyslexia. Frontiers in Human Neuroscience. 27 November.
https://www.frontiersin.org/articles/10.3389/fnhum.2013.00777/full

Schellenberg, E. G. (2004). Music lessons enhance 1Q. American Psychological Society, 15 (8), 511-514.
https://msu.edu/course/psy/401/snapshot.afs/Readings/WK5.PresentB.Schellenberg%20(2004).pdf

Schoén, D., Francois, C. (2011). Musical expertise and statistical learning of musical and linguistic
structures.Jul 18. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3141361/

Slater, J., Ashley, R., Tierney, A., & Kraus, N. (2018). Got rhythm? Better inhibitory control is linked with
more consistent drumming and enhanced neural tracking of the musical beat in adult percussionists and
nonpercussionists. Journal of Cognitive Neuroscience, 30(1), 14-24.
https://www.researchgate.net/publication/320055301 Got_Rhythm_Better Inhibitory Control Is_Linked
with_More_Consistent Drumming_and_Enhanced Neural Tracking of the Musical Beat in_Adult Per
cussionists_and _Nonpercussionists

Virtala, P., Partanen, E., Can very early music interventions promote at-risk infants’ development? Annals
of the New York Academy of Sciences. July 2018, Vol. 1423: 1, 92-101.
https://nyaspubs.onlinelibrary.wiley.com/doi/10.1111/nyas.13646

24



https://www.ncbi.nlm.nih.gov/pubmed/29508399
https://www.sciencedirect.com/science/article/pii/S1053811920301804
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2996392/
http://www.brainvolts.northwestern.edu/documents/KrausChandrasekeran_NRN10.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6608462/
https://academic.oup.com/cercor/article/19/3/712/436400
https://pubmed.ncbi.nlm.nih.gov/29227852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3128244/
https://www.frontiersin.org/articles/10.3389/fnhum.2013.00777/full
https://msu.edu/course/psy/401/snapshot.afs/Readings/WK5.PresentB.Schellenberg%20(2004).pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3141361/
https://www.researchgate.net/publication/320055301_Got_Rhythm_Better_Inhibitory_Control_Is_Linked_with_More_Consistent_Drumming_and_Enhanced_Neural_Tracking_of_the_Musical_Beat_in_Adult_Percussionists_and_Nonpercussionists
https://www.researchgate.net/publication/320055301_Got_Rhythm_Better_Inhibitory_Control_Is_Linked_with_More_Consistent_Drumming_and_Enhanced_Neural_Tracking_of_the_Musical_Beat_in_Adult_Percussionists_and_Nonpercussionists
https://www.researchgate.net/publication/320055301_Got_Rhythm_Better_Inhibitory_Control_Is_Linked_with_More_Consistent_Drumming_and_Enhanced_Neural_Tracking_of_the_Musical_Beat_in_Adult_Percussionists_and_Nonpercussionists
https://nyaspubs.onlinelibrary.wiley.com/doi/10.1111/nyas.13646

Zhao, T. C. & Kuhl, P. K. (2016). Music intervention enhances infants’ neural processing of temporal
structure in music and speech. Proceedings of the National Academy of Sciences, 113(19), 5212-5217.
doi:10.1073/pnas.1603984113 (PDF)

Music-Making and Reading Studies

Meta-analyses
Gordon, R.L., Fehd, H.M., McCandliss, B.D. (2015). Does music training enhance literacy skills?

A meta-analysis. Frontiers in Psychology.
https://www.frontiersin.org/articles/10.3389/fpsyg.2015.01777/full#B82

Dumont, E., Syurina, E. V., Feron, F., & van Hooren, S. (2017). Music Interventions and Child
Development: A Critical Review and Further Directions. Frontiers in psychology, 8, 1694.
https://doi.org/10.3389/fpsyg.2017.01694

Anvari, S.H., Trainor, L.J, Woodside, J, & Levy, B.A. (2002). Relations among musical skills, phonological
processing, and early reading ability in preschool children. Journal of Experimental Child Psychology, 83
(20), 111-130.

Bonacina, S., Cancer, A., Lanzi, P. L., Lorusso, M. L., & Antonietti, A. (2015). Improving reading skills in
students with dyslexia: the efficacy of a sublexical training with rhythmic background. Frontiers in
psychology, 6, 1510. https://doi.org/10.3389/fpsyq.2015.01510

Cohrdes, C., Grolig, L., & Schroeder, S. (2016). Relating language and music skills in young children: a
first approach to systemize and compare distinct competencies on different levels. Frontiers in
psychology, 7, 1616. https://doi.org/10.3389/fpsyq.2016.01616

Costa-Giomi, E. (1999). The effect of three years of piano instruction on children’s cognitive development.
Journal of Research in Music Education, 47 (3), 198-212. EJ 604 142.

Degé, F., Schwarzer, G. (2011). The effect of a music program on phonological awareness in
preschoolers. Frontiers in Psychology, 2: 124. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3121007/

Flaugnacco, E., Lopez, L., Terribili, C., Montico, M., Zoia, S., & Schon, D. (2015). Music training increases
phonological awareness and reading skills in developmental dyslexia: A randomized control trial. PloS
one, 10(9), e0138715. https://www.ncbi.nim.nih.gov/pmc/articles/PMC4583182/

Gordon, R., Fehd, H., McCandliss, B. (2015). Does music training enhance literacy skills? A meta-
analysis. Frontiers of Psychology, 6, 1777. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4664655/

Gromko, J.E., (2005). The effect of music instruction on phonemic awareness in beginning readers.
Journal of Research in Music Education, 53 (3), 199-209. https://eric.ed.gov/?id=EJ739989

Habib, M., Lardy, C., Desiles, T., Commeiras, C., Chobert, J., Besson, M., (2016). Music and dyslexia: A
new musical training method to improve reading and related disorders. Frontiers in Psychology.
http://journal.frontiersin.org/article/10.3389/fpsyq.2016.00026/full

Harper, L. J. (2011). Nursery rhyme knowledge and phonological awareness in preschool children. The
Journal of Language and Literacy Education [Online], 7(1), 65-78.
https://ffiles.eric.ed.gov/fulltext/EJ1097164.pdf

Kodan, H., Akyol, H., (2018). Effects of choral, repeated and assisted reading strategies on reading and
reading comprehension skills of poor readers. Education and Science. 43: 193, 159-179.

25


http://ilabs.washington.edu/sites/default/files/Zhao_Kuhl_2016.pdf
https://www.frontiersin.org/articles/10.3389/fpsyg.2015.01777/full#B82
https://doi.org/10.3389/fpsyg.2017.01694
https://doi.org/10.3389/fpsyg.2015.01510
https://doi.org/10.3389/fpsyg.2016.01616
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3121007/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4583182/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4664655/
https://eric.ed.gov/?id=EJ739989
http://journal.frontiersin.org/article/10.3389/fpsyg.2016.00026/full
https://files.eric.ed.gov/fulltext/EJ1097164.pdf

Kubicek, C., Degé, F. (2015). Associations between musical abilities and precursors of reading in
preschool aged children. Frontiers in Psychology.

https://www.academia.edu/18079648/Associations _between musical abilities _and precursors _of readin
g_in_preschool aged children

Kuhlman, K. Schweinhart, L.J. (1999). Timing in child development. High/Scope Educational Research
Foundation. https://cdn.shopify.com/s/files/1/0194/8322/t/5/assets/PDF High Scope Press.pdf?36

Kuppen, S. E.A, Bourke, E. (2017). Rhythmic Rhymes for Boosting Phonological Awareness in Socially
Disadvantaged Children. Mind, Brain, and Education. 11:4, 181-189.
https://onlinelibrary.wiley.com/doi/pdf/10.1111/mbe.12148

Lamb S. J., Gregory A. H. (1993). The relationship between music and reading in beginning
readers. Educational Psychology, 13, 19—-2710.1080/0144341930130103 [CrossRef

Loui, P., Kroog, K., Zuk, J., Winner, E., Schlaug, G. (2011). Relating pitch awareness to phonemic
awareness in children: implications for tone-deafness and dyslexia. Frontiers in Psychology.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3108552/?tool=pubmed

Ludke, K., Ferreira, F., Overy, K. (2014). Singing can facilitate foreign language learning. Memory &
Cognition, Vol. 42, 1, 41-52. http://link.springer.com/article/10.3758%2Fs13421-013-0342-5

Lundetrae, K., Thomson., J. (2017). Rhythm production at school entry as a predictor of poor reading and
spelling at the end of first grade. Reading and Writing, 31(1), 215-237.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5752745/

Moorehead-Carter. (2015). The impact of singing-integrated reading instruction on the oral reading
fluency and motivation of elementary students in an out-of-school time program. Ph.D. Dissertation.
Virginia Commonwealth University.
https://scholarscompass.vcu.edu/cgi/viewcontent.cgi?article=4968&context=etd

Patel, A., J. Rosenberg, J., Slevc, L. (2009). Making psycholinguistics musical: Self-paced reading time
evidence for shared processing of linguistic and musical syntax. Psychonomic Bulletin & Review. 16 (2),
374-381.

Patscheke, H., Degé, F., & Schwarzer, G. (2016). The effects of training in music and phonological skills
on phonological awareness in 4- to 6-year-old children of immigrant families. Frontiers in psychology, 7,
1647. https://doi.org/10.3389/fpsyq.2016.01647

Reifinger, J. L. (2018). The relationship of pitch sight-singing skills with tonal discrimination, language
reading skills, and academic ability in children. Journal of Research in Music Education, 66(1), 71-91.
https://doi.org/10.1177/0022429418756029

Rios-L6pez P, Molinaro N, Lallier M. (2019). Tapping to a beat in synchrony predicts brain print sensitivity
in pre-readers. Brain & Language. 199:N.PAG. doi:10.1016/j.bandl.2019.104693.
https://www.ncbi.nlm.nih.gov/pubmed/31539633

Tierney, A., Kraus, N. (2013). The ability to tap to a beat relates to cognitive, linguistic, and perceptual
skills. Brain & Language. Vol. 124, 3, p225-231. https://www.ncbi.nIm.nih.gov/pmc/articles/PMC3594434/

Tierney, A., Kraus, N. (2013). Music training for the development of reading skills. In Merzenich, M.,
Nahum, M., Vleet, T., ed: Progress in Brain Research, Vol. 207, pp. 209-241.
http://www.brainvolts.northwestern.edu/documents/Tierney Kraus Chapter 2014.pdf

U.S. Department of Education What Works Clearinghouse (2014). Repeated reading: “potentially positive
effects on reading comprehension and no discernible effects on alphabetics, reading fluency, and general
reading achievement for students with learning disabilities.”

26


https://www.academia.edu/18079648/Associations_between_musical_abilities_and_precursors_of_reading_in_preschool_aged_children
https://www.academia.edu/18079648/Associations_between_musical_abilities_and_precursors_of_reading_in_preschool_aged_children
https://cdn.shopify.com/s/files/1/0194/8322/t/5/assets/PDF_High_Scope_Press.pdf?36
https://onlinelibrary.wiley.com/doi/pdf/10.1111/mbe.12148
https://dx.doi.org/10.1080%2F0144341930130103
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3108552/?tool=pubmed
http://link.springer.com/journal/13421
http://link.springer.com/journal/13421
http://link.springer.com/article/10.3758%2Fs13421-013-0342-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5752745/
https://scholarscompass.vcu.edu/cgi/viewcontent.cgi?article=4968&context=etd
http://vesicle.nsi.edu/users/patel/Slevc_Rosenberg_Patel_2009.pdf
http://vesicle.nsi.edu/users/patel/Slevc_Rosenberg_Patel_2009.pdf
http://vesicle.nsi.edu/users/patel/Slevc_Rosenberg_Patel_2009.pdf
http://vesicle.nsi.edu/users/patel/Slevc_Rosenberg_Patel_2009.pdf
https://doi.org/10.3389/fpsyg.2016.01647
https://doi.org/10.1177/0022429418756029
https://www.ncbi.nlm.nih.gov/pubmed/31539633
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3594434/
http://www.brainvolts.northwestern.edu/documents/Tierney_Kraus_Chapter_2014.pdf

https://ies.ed.gov/ncee/wwc/Docs/InterventionReports/wwc _repeatedreading 051314.pdf

Research-Proven Programs

1. TUNE into READING (TiR) Software Program

Bennett, S.V., Calderone, C., Dedrick, R.F. Gunn, A.A. (2015). “Do | have to leave?” Beyond
linear text: struggling readers’ motivation with an innovative musical program. Reading Improvement.
52 (2), 51-10 (10).
https://www.ingentaconnect.com/contentone/prin/rimp/2015/00000052/00000002/art00002

Biggs, M.C., Watkins, N.A. (2008). Reading fluency through alternative text: Rereading with an
interact sing-to-read program embedded within a middle school music classroom. Journal on School
Educational Technology. 4(1), 24-35. https://eric.ed.gov/?id=EJ1098646

Biggs, M.C., Homan, S., Dedrick, R., Minick, V., Rasinksi, R. (2008), Using an interactive singing
software program: A comparative study of struggling middle school readers. Reading Psychology,
29(3), 195-213. https://www.tandfonline.com/doi/abs/10.1080/02702710802073438

Biggs, M.C. (2007). Reading fluency through alternative text: Rereading with an interactive sing-
to-read program embedded within middle school music classroom. Scholar Commons. Ph.D.
Dissertation.
https://scholarcommons.usf.edu/cqgi/viewcontent.cgi?referer=&httpsredir=1&article=1633&context=etd

&sei-redir=1#search=%E2%80%9DDr.+Marie+Biggs+USF

Biggs, M.C., Homan, S.P., Dedrick, R. (2005). Does singing improve reading skills? Using unique
“learn-to-sing” software with struggling middle school readers. Pilot study internal to University of
South Florida. www.tuneintoreading.com/pdf/ResearchAbstract I.pdf

Homan, S., Dedrick, R., Calderone, C. (2011) Continued evidence of positive effects on FCAT
scores for a non-standard approach to reading intervention.
https://www.tuneintoreading.com/pdf/Abstract V.pdf

2. Cognitivo-Musical Training (CMT)
Habib, M., Lardy, C., Desiles, T., Commeiras, C., Chobert, J., Besson, M., (2016). Music and
dyslexia: A new musical training method to improve reading and related disorders. Frontiers in
Psychology. http://journal.frontiersin.org/article/10.3389/fpsyq.2016.00026/full

3. Affirming Parallel Concepts (APC)
Olson, E. K. B. (2003). Affirming parallel concepts among reading, mathematics, and
music through Kodaly music instruction. Doctoral dissertation, University of lowa. Dissertation
Abstracts International, 64 (12) 4400A.

4. Same-Language-Subtitling (SLS)

Kolthari, B. (2015). Same language subtitling on TV: putting children’s reading literacy on a path
to lifelong practice and improvement. PlanetRead: Executive Summary. AID-386-F-12-00003.
https://www.planetread.org/images/pdf/research/Research-Article-2015-SLS-Impact-in-Maharashtra-
Aug-4-2015.pdf

Kothari, B., Bandyopadhyay, T. (2014) Same language subtitling of bollywood film songs on TV:
effects on literacy. Information Technologies and International Development. 10 (4)
https://itidjournal.org/index.php/itid/article/view/1307/502

MccCall, W.G. & Craig, C. (2009). Same-Language-Subtitling (SLS): Using subtitled music video
for reading growth. Proceedings of ED-MEDIA 2009--World Conference on Educational Multimedia,
Hypermedia & Telecommunications (pp. 3983-3992). Honolulu, HI, USA: Association for the
Advancement of Computing in Education (AACE). Retrieved January 26, 2019
from https://www.learntechlib.org/primary/p/32055/. U.S. Department of Education What Works
Clearing House found results statistically significant. https:/files.eric.ed.gov/fulltext/ED538460.pdf

27


https://ies.ed.gov/ncee/wwc/Docs/InterventionReports/wwc_repeatedreading_051314.pdf
https://www.ingentaconnect.com/contentone/prin/rimp/2015/00000052/00000002/art00002
https://eric.ed.gov/?id=EJ1098646
https://www.tandfonline.com/doi/abs/10.1080/02702710802073438
https://scholarcommons.usf.edu/cgi/viewcontent.cgi?referer=&httpsredir=1&article=1633&context=etd&sei-redir=1#search=%E2%80%9DDr.+Marie+Biggs+USF
https://scholarcommons.usf.edu/cgi/viewcontent.cgi?referer=&httpsredir=1&article=1633&context=etd&sei-redir=1#search=%E2%80%9DDr.+Marie+Biggs+USF
http://www.tuneintoreading.com/pdf/ResearchAbstract_I.pdf
https://www.tuneintoreading.com/pdf/Abstract_V.pdf
http://journal.frontiersin.org/article/10.3389/fpsyg.2016.00026/full
https://www.planetread.org/images/pdf/research/Research-Article-2015-SLS-Impact-in-Maharashtra-Aug-4-2015.pdf
https://www.planetread.org/images/pdf/research/Research-Article-2015-SLS-Impact-in-Maharashtra-Aug-4-2015.pdf
https://itidjournal.org/index.php/itid/article/view/1307/502
https://www.learntechlib.org/primary/p/32055/
https://files.eric.ed.gov/fulltext/ED538460.pdf

