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and VANESSA MINICK
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TIMOTHY RASINSKI

Kent State University, Kent, Ohio, USA

Software that teaches users to sing in tune and in rhythm while providing real-
time pitch tracking was used in a study of struggling middle school readers. The
software, Carry-a-Tune (CAT) was originally developed to improve singing;
however, since it involves a repeated reading format, we used it to determine
its effect on comprehension and reading achievement. Twenty-four students in
grades 7 and 8 utilized the software program for 30 minutes, three times a week
for 9 weeks. A matched control group of 24 students had a different reading
experience during the same time period. The mean pretest instructional reading
level for both groups was fourth grade. The mean instructional level scores for
the treatment group improved significantly (7 months during the 9-week study).
The matched control group students did not experience gains. Sustainability
data from assessment 4 months after the study’s conclusion indicated treatment
students gained another 6 months. This placed them solidly in mid-fifth grade for
instructional reading level. The control students, again, evidenced no significant
gains.

It is important that schools find a way to help struggling adolescent
readers become engaged in their learning so that they can expe-
rience a successful academic career (Lynch, 2002). Obviously, it is
excruciatingly important that parents and educators do everything
they can in order to ensure that children have all of the tools at
their fingertips that will help them to succeed. Ideally, the cogni-
tive shift from learning to read to reading to learn occurs before
students leave elementary school. Some students, however, enter
middle school still struggling in learning to read (Allington, 2001;
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196 M. C. Biggs et al.

Alvermann, 2002a; Moore, 1996; Rasinski et al., 2005). Calkins
(2001) describes these students as displaying difficulty with print,
meaning, and fluency.

Often, these students have long experienced these difficulties
and exhibit a lack of motivation to learn as well as a belief that they
will fail in their academic endeavors (Tunmer & Chapman, 2002).
Carry-A-Tune (CAT), a learn-to-sing software, appears to engage
students in reading through its alternative format and its musical
medium. It offers educators an innovative and unique source of
reading intervention. The purpose of the current study was to
examine the use of singing in general and this singing software as
an intervention for struggling middle school readers.

Typically, struggling readers have problems meeting the
school’s benchmarks and expectations as they navigate their lit-
eracy learning experiences within the context of reading and writ-
ing. The implementation of benchmarks and standards ensures
equal treatment of all students. Educators who try to help their
students meet those standards are typically advised to utilize tra-
ditional teaching methods, which are often narrow in scope and
do not consider, or allow for, diversity in students (English, 2004;
Larson & Murtadha, 2002; Shields, 2004). Students who are on the
lower end of the achievement spectrum in schools are often those
who are the most lacking in literacy skills. According to legislative
mandates, they must be brought up to the level of their grade-level
peers in order to meet the appropriate benchmarks. When schools
must play catch-up with their lower achieving students, opportuni-
ties for teaching and learning may be diminished (Cochran-Smith,
2004; Furman & Gruenewald, 2004).

Often, test results become the focus of school administrators,
which means that opportunities for students are limited to those
who can increase test scores at the lowest cost and in the shortest
amount of time (McNeil, 2000). Such limitations cause concern
that long-term social inequities will continue to exist in schools
due to a lack of opportunities for administrators and teachers to
embrace diversity and to offer new, equalizing experiences to those
students who need them (Anderson, 2004; Shields, 2004).

Struggling adolescent readers need help that goes beyond
the standard teacher’s manual recommendations. In truth, some
policy-makers are promoting equal opportunity with standards, but
they are neglecting the concept of equality of results. Even though
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Singing Software With Struggling Readers 197

legislators and school officials try to provide equal school facilities
and materials for all students, those items only represent half of
the problem. The other half of the problem, the elusive equality of
results, signifies the need for officials to stage interventions to help
children who are performing below the desired standards (Fowler,
2004). Test preparation classes, summer sessions, and worksheets
do not appear to fulfill that need. Researchers must examine the
root of the problem, why those students’ performance is low, in
order to successfully proclaim equality in the schools (Valencia &
Buly, 2004).

Although there is some consensus in the field of literacy ed-
ucation regarding the general description of a struggling reader,
there are several possibilities as to what the root of the problem may
be for different students. The interventions used to help students
overcome their literacy struggles must differ from those currently
in practice—those that are not working (Alvermann, 2002b).

It is not possible to pinpoint one reason or one way to fix
the literacy struggles experienced by many adolescents. Shaywitz
et al. (2000) place an emphasis on the cognitive issues involved
in the struggle, such as a diagnosed learning disability, whereas
Moll and Gonzalez (1994) emphasize second language learning as
a greater issue in the struggle. Alvermann (2002b), Kamil (2002),
and Moore (1996) believe that middle school students disconnect
from literacy tasks for a variety of reasons.

Motivation and Engagement

One critical issue that appears to surface in all of the literature
regarding the struggle of adolescent readers is motivation and en-
gagement (Alvermann, 2002b; Guthrie & Wigfield, 2000; Kamil,
2002). One way to address motivation and engagement for strug-
gling readers is through literacy instruction that moves beyond the
linear world of printed text and that incorporates specific strategy
instruction within an integrated curriculum. In addition, this shift
might reshape curriculum to meet and address the needs of all
students, and as Lee (2001) found, the change might increase the
struggling reader’s motivation to engage in literacy tasks.

The cluster of personal goals, values, and beliefs that individ-
uals possess and apply in a literacy situation forms their motivation
(Guthrie & Wigfield, 2000). Central to most theories on motivation
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198 M. C. Biggs et al.

is a student’s sense of self-efficacy, a belief in how competently that
student will perform a specific task (Bandura, 1997). Students are
aware of their academic performances and often compare those to
the actions of their friends and role models. If students are continu-
ally successful, then it follows that they will have a high self-efficacy
as compared to that of other classmates who experience frequent
failures (Schunk, 2003).

The singing software used in the current study promotes stu-
dent success by focusing on singing scores rather than reading
scores. This encourages students who have experienced a lack of
success in reading but who now see their reading successes that
have occurred with singing. Providing adolescents who experience
reading difficulties with clear goals for a comprehension task and
giving them feedback on progress they are making can lead to
increased self-efficacy and greater use of comprehension strate-
gies (Schunk & Rice, 1993). The singing software provides struc-
tured, interactive feedback that readily indicates to students their
progress in ways that could enhance their sense of self-efficacy. In
this study, middle school students who have long experienced fail-
ure in reading experienced engagement with the program. Qual-
itative data indicated that 98% of the students using the program
expressed both enjoyment and the desire to continue using the
singing software (Biggs & Homan, 2005).

Wentzel (1996) examined multiple goals of adolescents in a
school setting and demonstrated how these goals relate to their
school performance and behavior. If students see themselves as
successful, dependable, wanting to learn new things, and getting
things done, they are, in fact, more successful than their peers
who do not have such positive visions of their capabilities. High-
achieving students have both a higher sense of social responsibil-
ity and academic achievement goals than lower achieving students
(Eccles & Wigfield, 2002). This leads to the conclusion that strug-
gling readers who are engaged in their reading would be more
motivated to read. In an extensive review of how instruction in-
fluences students’ engagement, Guthrie and Wigfield (2000) con-
cluded that the level of student engagement in reading influences
student outcomes.

Alvermann (2003) suggests that the resistance shown by stu-
dents may be because their inability to read their textbooks pre-
vents them from gaining the necessary background knowledge and
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Singing Software With Struggling Readers 199

specialized vocabulary needed to be successful in their courses.
The same students who appear to be most at-risk for failure in
the traditional academic literacy values are often more adept in
media text, which motivates, engages, and connects them to real-
world interactions (Alvermann, 2003). Most middle school content
area instruction in reading is textbook centered, which presents a
formidable task for students who struggle in their reading. Media
text also has the added benefit of engaging the students to the
point where they may not even realize that they are in the process
of increasing their literacy skills while they are on the computer
(Smith, 2000). Through the use of technological rather than tra-
ditional text format, Carry-A-Tune intends to provide struggling
readers with an appealing form of alternative text.

The computer offers students more control in terms of sup-
port, pace, and active processing of text (Kamil, 2002). The use of
technology as an alternative text links real-world experiences and
interests, which provides a sound base for its use with struggling
readers. The National Reading Panel (NRP; 2000) reports that
there is little empirical research on the topic of the relationship
of hypermedia that supports literacy learning and instruction for
struggling middle school readers. However, there is promising evi-
dence on the effectiveness of literacy instruction for this audience
(Leu, 2000). When utilizing print and visual texts (e.g., hyperme-
dia, the Internet, and interactive CD-ROMs), Leu (2000) reports
that positive effects for struggling middle school readers occur.

Unfortunately, the language arts classroom is full of opportu-
nities for students to suffer from low self-efficacy because of the
intangible quality of the progress that accompanies reading and
writing tasks. It is difficult for students to judge whether they are
improving their reading comprehension skills, so they must rely
on their teacher’s input to show them if they are progressing sat-
isfactorily. If they do not receive that feedback, their self-efficacy
will remain low (Schunk, 2003). There are two types of goals that
students can have: learning-oriented goals, in which they are mo-
tivated to learn, and performance-oriented goals, in which they
are motivated to look good while they perform (Horner & Shwery,
2002; Scott, 1996). It is vital that students receive “goal progress
feedback” when they are unable to gauge their own progress to-
ward their goal (Schunk, 2003, p. 164).
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200 M. C. Biggs et al.

In order to correct that problem, singing software could be
utilized with the students. One benefit of the use of an alternative
technological-based text such as CAT is that the students receive
automatic feedback from the computer throughout their session.
As the students sing, they can watch their pitch on the screen and
can adjust their actions in order to be where they are supposed to
be with their singing. The regulation that the computer provides
helps show them they are on the right track. The students will try
harder if they know they have the ability to meet their goal, so this
is an important aspect of the program (Linnenbrink & Pintrich,
2003).

Because students today are surrounded by computers on a
daily basis, many of them may be more comfortable with operating
a computer than they are with reading. That comfort might provide
another level of assistance when they work with the CAT program.
Students who engage in an activity for which they have high self-
efficacy might find it easier to accomplish a task in an area where
they have lower self-efficacy through that medium. For example,
Ross, Hogaboam-Gray, and Hannay (2001) found that students
who had high self-efficacy for their ability to work with computers
were able to raise their performance levels on reading tasks, an area
of low self-efficacy, when they completed the reading assignments
through the computer.

Fluency

Comprehension is the underlying reason for reading. If readers
can read the words but not understand what they have read, there
is little point in the exercise. Productive readers think as they read.
They make sense of what is passing before their eyes and through
their brain. Purposeful reading is the outcome of purposeful teach-
ing of comprehension.

The National Reading Panel defined comprehension as being
“specific procedures that guide students to become aware of how
well they are comprehending as they attempt to read and write”
(NRP, 2000, p. 24). Comprehension is only one of several reading
strategies that pose a roadblock to struggling readers.

Another area of difficulty is fluency. The National Reading
Panel (2000) identified fluency as one of the five critical compo-
nents of reading (Pikulski & Chard, 2005). Fluency is a necessary
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Singing Software With Struggling Readers 201

aspect of successful reading as it allows readers to read with speed,
accuracy, and proper expression. It was included in the NRP’s
(2000) review of vital literacy skills because not all classroom teach-
ers give explicit instruction in fluency despite its influence on read-
ing achievement. The findings of the Panel revealed that there is
no one agreed upon way to increase reading fluency effectively.
However, during the NRP’s review process, two salient areas of
fluency reading studies emerged—guided oral reading and silent
reading. Guided oral reading studies included such approaches as
repeated, impress, paired, shared, and assisted reading.

In Chall’s (1996) model of reading development, there is a
suggestion that readers go through stages in their reading and
that each stage emphasizes a particular aspect of the reading pro-
cess. According to this theoretical model, the reader moves: (a)
from early and emergent development with words, (b) through
formal instruction, (c) to building fluency for words, (d) then to
developing automaticity of word reading, and (e) finally, to plac-
ing emphasis on using reading to learn instead of learning to read
in order to interpret and synthesize meaning.

This model suggests that the reader moves from familiarity
with the sound–symbol relationship to automaticity with words,
thus allowing the opportunity to direct his limited attention and
cognitive capacity to comprehending the text. The number of
students who struggle with fluency is not trivial. The National
Assessment of Educational Progress (NAEP) oral reading study
suggested that nearly half of all fourth-grade students are not suffi-
ciently fluent to maximize their reading comprehension (Pinnell
et al., 1995). Some middle school students struggle with reading
fluency (LaBerge & Samuels, 1974; Rasinski et al., 2005). This
struggle greatly affects their reading and causes them to focus inor-
dinately on decoding, leaving insufficient resources to be applied
to text comprehension (Kuhn & Stahl, 2003; LaBerge & Samuels,
1974; Rasinski & Hoffman, 2003). Poor decoding automaticity
has an adverse impact on reading comprehension (LaBerge &
Samuels, 1974; Samuels, 1979; Stanovich, 1980, 1984). Eldredge
(2005), in a study of young children’s growth in phonics, word
recognition, and fluent oral reading, concludes by agreeing with
the theoretical model that states that word recognition is nec-
essary for fluency and that fluency is necessary for comprehen-
sion. Schwanenflugel, Hamilton, Kuhn, Wisenbaker, and Stahl
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202 M. C. Biggs et al.

(2004) disagree. They suggest a weak relationship between reading
prosody (part of fluency) and comprehension. However, as they
point out, this conclusion is based on a comprehension measure
that was unrelated to the passages read to measure prosody. This
presents an interesting future study that could focus on the prosody
inherent in singing and the strength of its relationship to compre-
hension.

For years, teachers thought that if students could learn to de-
code words accurately, they would be successful in reading printed
text (Rasinski, 2004b). While it is true that accuracy in a student’s
ability to decode words is important for fluency, as Samuels be-
lieved in the 1970s, decoding needs to be automatic. However,
this is still not sufficient. Rasinski (2004a) points out the need to
connect accuracy and automaticity to reading prosody.

Reading prosody is the point where fluency connects flu-
ent decoding directly to comprehension (Rasinski, 2004b). The
prosody components of reading fluency address the use of phras-
ing and expression (Dowhower, 1987, 1991; Schreiber, 1980, 1987,
1991; Schreiber & Read, 1980). This occurs when readers adjust
appropriate volume, tone, emphasis, phrasing, and other elements
when reading aloud. By making these adjustments, they are pro-
viding evidence of comprehending text. In this sense, fluency can
be seen as a multifaceted event with reading comprehension as
the goal.

In this study, reading growth in comprehension was compared
for struggling readers using the singing software and a matched
control group that did not use the program. The researchers hy-
pothesized that the use of software that involved both computers
and singing might be motivating and engaging for the adolescent
age group. Alvermann (2003), Kamil (2002), and Linnenbrink and
Pintrich (2003) support both computers and alternative text as mo-
tivational for adolescents. Motivation leads to engagement, which
provides a positive effect on the reading achievement of struggling
middle school readers (Bandura, 1997; Guthrie & Wigfield, 2000).

Both prosody and automaticity in word recognition can be
developed through guided repeated reading. Repeated reading is
most authentic when the material to be practiced is eventually per-
formed. Texts that are meant to be performed orally are ideal for
repeated reading to improve decoding automaticity and prosodic
reading (Rasinski, 2004a). The program used in the current study
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Singing Software With Struggling Readers 203

provided opportunities for performed and repeated readings of
song lyrics.

The theoretical constructs of motivation and engagement, al-
ternative text, and reading fluency woven together provided the
conceptual framework for this study.

Purpose

The design of this study allowed the researchers to study the read-
ing growth of struggling middle school readers using a singing
software program. Measures of reading growth in comprehen-
sion were utilized to determine effectiveness of the treatment.
The software program Carry-A-Tune (Electronic Learning Prod-
ucts, 2004) was utilized in this study because it seemed to elicit
the motivation and engagement qualities suggested by Guthrie
and Wigfield (2000) and the characteristics of curricular innova-
tion recommended by Alvermann (2002b, 2003). In addition, the
National Reading Panel (2000) specifically mentions the use of
music/singing as a way to improve reading fluency and compre-
hension.

Research Question

One major question was addressed in this study: What impact does
systematic use of a singing software program used with struggling
middle school readers have on their reading development as mea-
sured by instructional reading level?

Method

Participants

Students from a rural west central Florida middle school partici-
pated in the study. The schools’ demographics are as follows: 1100
students in grades 6–8; 49% female and 51% male ages 11–15;
83% White students, 9% Black students, 8% Hispanic students,
and 1.0% Asian students. This is a Title I school that receives fund-
ing from the state and national level to assist in the remediation
of its struggling students. Forty-nine percent of the school popula-
tion is currently receiving free or reduced lunch. On the Florida
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204 M. C. Biggs et al.

Comprehensive Assessment Test (FCAT; Florida Department of
Education, 2005) in reading, approximately 49% of the students
taking the test scored a Level 1 or 2, which is below proficiency,
according to FCAT standards (Florida Department of Education,
2005). There are 114 staff members at this school and four admin-
istrators; 28 of the 114 staff members are language arts/reading
teachers.

To qualify for inclusion in the study, the students had to be in
the seventh or eighth grade and had to have scored at a Level 1 or
2 in their 2004 FCAT. Students in the treatment group were taking
chorus or another music elective as part of their course work dur-
ing the second 9-week session of the 2004–2005 school year. This
middle school utilizes an elective wheel model. This means that ad-
visors assign students to a different elective each 9 weeks. Students
do not participate in the course selection decision. Twenty-one of
the treatment students were in this category of participating in a
non-student-selected music elective. Three of the students in the
treatment group were taking chorus and personally selected the
class.

Forty-eight students participated in the study. The participants
in the sample group have similar characteristics. Twenty-four stu-
dents met the criteria for the treatment group: Levels 1 to 2 on
FCAT, seventh or eighth grade, and taking chorus or another mu-
sic elective during the 9-week period of the study. Each student was
matched with one of 24 students in a control group. Two control
students moved out of the school district before the study was com-
pleted. Treatment and control students were matched on the fol-
lowing variables: FCAT scores Levels 1 and 2, middle school grade
level (seventh or eighth grade), gender, and reading/language arts
teacher. Also, more than half of both the treatment and control
group students received free or reduced lunch.

Instrumentation

QUALITATIVE READING INVENTORY
The Qualitative Reading Inventory (QRI), an informal read-

ing inventory, with passages ranging from 1st- to 12th-grade lev-
els was used to establish instructional reading level and fluency
rates. The reliability, validity, and readability levels of all passages
have been investigated and are reported in the QRI technical
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Singing Software With Struggling Readers 205

development section of the inventory (Leslie & Caldwell, 2000).
The QRI full battery takes approximately 30–40 minutes to be ad-
ministered per student. Therefore, to facilitate pre- and posttest
assessment of all 48 students, cloze passages were made using the
graded passages from the QRI. This allowed for small group ad-
ministration instead of one-on-one assessment. To correlate the
scores generated by these cloze passages with the traditional use
of the QRI, one third of the treatment group and one third of
the control group were randomly selected to be administered the
complete one-on-one inventory as well as the cloze passages. In-
structional reading-level scores correlated 1.0.

The cloze scoring criteria developed by Rankin and Culhane
(1969) provide a range of 40–60% correct for instructional read-
ing level. After the Cloze QRI was administered to all treatment
and control students, a percentage correct was determined. The
Rankin and Culhane criteria were applied to determine whether
the student was independent, instructional, or had frustration at
a given grade level. Additional passages were administered as ap-
propriate (higher if independent, lower if frustration level).

INTERACTIVE REAL-TIME SINGING SOFTWARE PROGRAM
Originally developed to improve singing for children and

adults, the software program called Carry-A-Tune (Electronic
Learning Products, 2004) has several unique features. It provides
real-time pitch recognition and feedback to the user. The scoring
mechanism accommodates each individual’s vocal range. It con-
tains a portfolio sign-in menu that aligns with the custom vocal
range of each participant. Each student used an individual sound-
proof microphone headset for listening, singing, and recording.
Twenty-four songs included on the CD were analyzed for read-
ability level. Initially, a Flesch Readability Formula (Flesch, 1940;
Flesch & Kincaid, 1975) was applied to the songs. This was fol-
lowed by an application of the Fry Readability Formula (Fry, 1977)
to validate the initial readability level. The readability levels of
the songs ranged from second- to seventh-grade reading levels.
Students learned to sing songs progressing from lower to higher
readability levels.

Carry-A-Tune has three levels of singing expertise—beginner,
intermediate, and advanced. The 24 songs’ difficulty levels also
included consideration of additional stanzas, tempo, and pace,
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206 M. C. Biggs et al.

which were added to the original songs. All students began using
the software at the beginner level.

Students read the lyrics while attempting to improve their
singing. In this way, repeated reading was integrated into the
singing program. Two different formats of textual presentations
were used during this study. The first format, linear sheet music,
allowed the students to read the lyrics silently three times while lis-
tening to the background music and tempo. This repeated reading
aligns with the recommended number of repetitions suggested by
Samuels (1979). This was followed by a graphic textual view. This
alternative text format provided a visual display of words broken
into syllables without the accompanying musical staff and placed
each syllable accented at the appropriate pitch within each stu-
dent’s personal vocal range. Along with the visual tracking of the
words, a guideline was provided for accurate pitch and tone and
provided a real-time track line of the children’s voices while they
were singing and recording a song. After singing each time, a score
would be provided to the student. These scores, ranging from 0 to
100, represented accuracy of pitch and tone. The students in this
study sang and recorded the songs using the visual graphic format
three times and saved the recorded version of their highest score
so that the researcher and student could review their singing.

By reading the lyrics silently first, opportunities for strategy use
were provided each student. Each song was then sung three times
(repeated readings), with students attempting to improve their
singing each repetition. CAT provides for real-time pitch tracking
(patent pending). Students could actually see what they’re singing
in terms of pitch. The instant feedback provides a fundamentally
interactive experience that appears to promote visual tracking.
The tracking line (matched to the student’s singing) provides a
visual image to encourage the student to improve pitch throughout
the song and during additional repeated singings (readings). The
score measures the discrepancy between perfect pitch and where
the student is currently singing.

Procedure

Once students were selected and matched according to FCAT and
other criteria, the QRI pretest was administered to all 48 control
and treatment students. The researchers administered all pretest,
posttest, and follow-up assessments and controlled for bias by: (a)
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Singing Software With Struggling Readers 207

scoring blind, (b) co-scoring all assessments, and (c) using inter-
rater reliability with the chorus teacher. Both control and treat-
ment students were assessed three times. Pretests were adminis-
tered in October at the beginning of the 9-week period. Posttesting
occurred in December at the end of the 9-week treatment period.
Follow-up testing to determine sustainability of results took place
at the end of the 2004–2005 school year. Different passages at the
same instructional levels and genre of the QRI were used on all
three testing occasions.

Students used the interactive singing software program in a
soundproof computer room attached to the music classroom. The
24 students in the treatment group used the singing software three
times a week for 9 weeks. Each session lasted 30 minutes. Small
groups of 6 to 8 students used the program at the same time. A
folder for each student contained a log-in sheet for each visit. The
students recorded the time, date, and songs they were working
on upon arrival each day as well as their exit time and scores on
departure. The students would then sing their songs progressing
from lower readability level songs to songs at higher readability
levels. Each student first silently read the linear text (sheet mu-
sic) three times. Then they changed screens to the same song in
graphic text format. Students next sang the song three times while
recording all three efforts. They saved their highest scores. The
students typically completed two songs in each 30-minute session.

Treatment students used the CAT program during their elec-
tive music period. Working with the singing program did not re-
place the core content or reading remediation classes for the treat-
ment students. The control students in other elective classes had
at least 30 minutes required reading time throughout the duration
of the study.

Results

Table 1 presents descriptive statistics for the instructional reading
levels measured by the QRI for the treatment and control groups
prior to the use of the CAT program (pretest), 9 weeks after using
the program (posttest), and 16 weeks after the posttest (follow-
up). Prior to the use of CAT, the treatment group exhibited a
slight advantage over the control group on the QRI (effect size
= 0.20). Following 9 weeks of the program, the advantage of the
treatment group over the control group was large (effect size =
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TABLE 1 Descriptive Statistics for the Qualitative Reading Inventory Across
Time by Group

Group Pretest Posttest Follow-up

Treatment (n = 24)
M 4.21 5.00 5.58
SD 0.88 1.35 1.56
Skewness −0.03 0.69 0.70
Kurtosis −0.97 0.12 −1.04

Control (n = 22)
M 4.05 4.05 4.09
SD 0.72 0.72 0.68
Skewness −0.07 −0.07 −0.11
Kurtosis −0.93 −0.93 −0.65
Effect size 0.20 0.87 1.22

Note. Effect size = (MTreatment− MControl/pooled SD.

0.87), and at follow-up, the advantage of the treatment group was
very large (effect size = 1.22).

A 2 (Group) × 3 (Time) repeated measures ANOVA was used
to examine the changes in the QRI scores. Results revealed a sta-
tistically significant Group by Time interaction, F (2, 88) = 17.53,
p < .001. As can be seen in Figure 1, the treatment group exhibited
a moderate increase from 4.21 at pretest to 5.00 at posttest (effect
size = 0.69); scores for the treatment group continued to increase
at a moderate amount and changed from 5.00 to 5.58 at follow-up
(effect size = 0.40). While the effect size is considered moderate,
a gain in instructional reading level of more than 7 months in
just 9 weeks (and 1.37 grade-level gain in approximately 6 months
from the beginning of the study to the follow-up assessment) has
strong practical significance. In contrast, the control group means

FIGURE 1 Qualitative reading inventory levels by group.
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remained relatively unchanged across the three time points (4.05,
4.05, and 4.09).

Limitations

Several limitations to this study should be noted. First, the sample
size was small, with only 48 students in both treatment and con-
trol groups. Second, while students were matched on important
variables, random assignment to treatment or control conditions
would have strengthened the study. Third, only two grade levels at
one school site participated in the study. Nevertheless, we feel that
the results are noteworthy and cause for further investigation.

Discussion of Findings

These findings are supportive of the use of singing, in general,
and an interactive singing software program that provides real-time
pitch tracking, in particular, to provide authentic repeated reading
experiences for students to increase instructional reading levels
for struggling middle school readers. Since the QRI can be used
to measure comprehension and instructional grade level, improve-
ment on the QRI scores reflects improvement in both of these ar-
eas of reading. The researchers believe several components of the
program may have provided the impetus for student improvement
in reading. The program provides for repetition, which improves
fluency and continuous self-assessment, which provides confirma-
tion and guidance (Guthrie & Wigfield, 2000; Samuels, 1979). The
ability of each student to receive instant feedback through the
real-time pitch tracking mechanism provides for a measure of au-
tonomy and self-regulation. As supported in the literature (NRP,
2000, Sample, 2005), the music/singing itself was motivating and
engaging for the adolescent age group.

Replication of this study with a larger population and over
a longer time period is recommended. Future studies with strug-
gling readers might examine more extensively actual fluency rates
as well as specific reading achievement improvement. It is recom-
mended that future studies utilize random assignment as well as
a comparison group using repeated reading but not involving the
singing software. The significant results of this study are indicative
of the need for further investigation of multidimensional and
multi-genre alternative texts for reading instruction.
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210 M. C. Biggs et al.

Implications for the Classroom

The use of singing, especially combining technology and singing,
could become an integral component of the reading classroom.
Singing from texts in general and the use of computers and singing
programs in particular can support the literacy growth of students
because: (a) students appear motivated by singing, (b) students
will work to be autonomous using the singing program, and (c) al-
ternative texts provide variety and depth to the reading experience
and lead to greater levels of reading achievement. The potential
for singing to improve reading skills and overall reading achieve-
ment as reflected in this study are very encouraging.

In summary, the use of interactive singing software as an al-
ternative text appears to provide autonomous support, real-world
experiences, and opportunities for struggling readers to exhibit
sophisticated reading techniques. To reinforce the reading strate-
gies of fluency, vocabulary, and comprehension, instructional tech-
niques employed by the students’ use of the software program com-
bined oral and silent reading of leveled songs, repeated readings
for automaticity, and singing for reading prosody with successful
comprehension as the ultimate goal.

References

Allington, R. L. (2001). What really matters for struggling readers: Designing research-
based programs. New York: Addison-Wesley.

Alvermann, D. E. (2002a). Content reading and literacy: Succeeding in today’s diverse
classroom. Boston: Pearson Education.

Alvermann, D. E. (2002b). Effective literacy instruction for adolescents. Journal
of Literacy Research, 34, 189–208.

Alvermann, D. E. (2003). Seeing themselves as capable and engaged readers: Ado-
lescents and re/mediated instruction. New York: Learning Point Associates.

Anderson, G. (2004). William Foster’s legacy: Learning from the past and recon-
structing the future. Educational Administration Quarterly, 40, 240–258.

Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman.
Biggs, M., & Homan, S. (2005). Mixing singing and technology: It can make a

difference for struggling readers. Unpublished manuscript.
Calkins, L. M. (2001). The art of teaching reading. New York: Addison-Welsey.
Chall, J. S. (1996). Stages of reading development (2nd ed.). Fort Worth, TX: Harcourt

Brace.
Cochran-Smith, M. (2004). Walking the road: Race, diversity, and social justice in

teacher education. New York: Teachers College Press.
Dowhower, D. L. (1987). Effects of repeated reading on second grade transitional

readers’ fluency and comprehension. Reading Research Quarterly, 22, 389–406.



D
ow

nl
oa

de
d 

B
y:

 [H
ol

de
n,

 L
is

a]
 A

t: 
20

:1
7 

17
 J

ul
y 

20
08

 

Singing Software With Struggling Readers 211

Dowhower, D. L. (1991). Speaking of prosody: Fluency’s unattended bedfellow.
Theory into Practice, 30, 158–164.

Eccles, J. S., & Wigfield, A. (2002). Motivational beliefs, values, goals. Annual
Review of Psychology, 53, 109–132.

Eldredge, J. L. (2005). Foundations of fluency: An exploration. Reading Psychology,
26, 161–181.

Electronic Learning Products. (2004). Carry-a-Tune Learn to Sing Program. Tampa,
FL: Electronic Learning Products.

English, F. (2004). Undoing the “done deal”: Reductionism, ahistoricity, and
pseudoscience in the knowledge base and standards for educational adminis-
tration. UCEA Review, XLV(3).

Flesch, R. F. (1940). A new readability yardstick. Journal of Applied Psychology, 32,
221–233.

Florida Department of Education. (2005). Florida Comprehensive Assess-
ment Test. Retrieved November 7, 2006, from http://www.firn.edu/doe/
sas/fcat.htm

Fowler, F. C. (2004). Policy studies for educational leaders: An introduction. Upper
Saddle River, NJ: Pearson Education.

Fry, E. (1977). Fry’s readability graph: Validity, and extension to level 17. Journal
of Reading, 21, 249.

Furman, G. C., & Gruenewald, D. A. (2004). Expanding the landscape of social
justice: A critical ecological analysis. Educational Administration Quarterly, 40,
47–76.

Guthrie, J. T., & Wigfield, A. (2000). Engagement and motivation in reading.
In M. Kamil, P. B. Monsental, P. D. Pearson, & R. Barr (Eds.), Handbook of
Reading Research (Vol. 3, pp. 403–422). Newark, DE: International Reading
Association.

Horner, S. L., & Shwery, C. S. (2002). Becoming an engaged, self-regulated reader.
Theory into Practice, 41, 102–109.

Kamil, M. (2002). Adolescence and literacy: Reading for the 21st century. A sum-
mary of the research: National assessment of education progress. 52nd Annual Interna-
tional Reading Association Conference, Orlando. Newark, DE: International
Reading Association.

Kincaid, J. P., Fisburne, R. P., Rogers, R. L., & Chisson, B. S. (1975). Derivation
of new readability formulas (Automated Readability Index, Fog Count and
Flesch Reading Ease Formula) for Navy enlisted personnel. Research Branch
Report 8(76). Memphis, TN: US Naval Air Station.

Kuhn, M. R., & Stahl, S. A. (2003). Fluency: A review of development and remedial prac-
tices. Ann Arbor, MI: Center for the Improvement of Early Reading Achieve-
ment.

LaBerge, D., & Samuels, S. J. (1974). Toward a theory of automatic information
processing in reading. Cognitive Psychology, 6, 293–323.

Larson, C., & Murtadha, K. (2002). Leadership for social justice. In J. Murphy
(Ed.), The educational leadership challenge: Redefining leadership for the 21st century
(pp. 134–161). Chicago: National Society for the Study of Education.

Lee, C. D. (2001). Is October Brown Chinese? A cultural modeling activity system
for underachieving students. American Educational Research Journal, 38, 97–141.



D
ow

nl
oa

de
d 

B
y:

 [H
ol

de
n,

 L
is

a]
 A

t: 
20

:1
7 

17
 J

ul
y 

20
08

 

212 M. C. Biggs et al.

Leslie, L., & Caldwell, J. (2000). Qualitative Reading Inventory—III. Boston: Allyn
& Bacon.

Leu, D. J., Jr. (2000). Literacy and technology: Deictic consequences for literacy
education in an information age. In M. L. Kamil, P. B. Mosenthal, P. D. Pearson,
& R. Barr (Eds.), Handbook of reading research (Vol. 3, pp. 743–770). Newark,
DE: International Reading Association.

Linnenbrink, E. A., & Pintrich, P. R. (2003). The role of self-efficacy beliefs in stu-
dent engagement and learning in the classroom. Reading & Writing Quarterly,
19, 119–137.

Lynch, J. (2002). Parents’ self-efficacy beliefs, parents’ gender, children’s reader
self-perceptions, reading achievement and gender. Journal of Research in Read-
ing, 25, 54–67.

McNeil, L. (2000). Contradictions of school reform: The educational costs of standardized
testing. New York: Routledge.

Moll, L. C., & Gonzalez, N. (1994). Critical issues: Lessons from the research with
language minority children. JRB: A Journal of Adolescents & Adult Literacy, 26,
439–456.

Moore, D. W. (1996). Contents for literacy in a secondary school. In D. J. Leu,
C. K. Kinzer, & K. A. Hinchman (Eds.), Literacies for the 21st century: Research
and practice (pp. 267–294). Chicago: National Reading Conference.

National Reading Panel Report. (2000). Teaching children to read: An evidence-based
assessment of scientific-research literature on reading and its implications for reading
instruction. Washington, DC: National Institute of Child Health and Human
Development.

Pikulski, J. J., & Chard, D. J. (2005). Fluency: Bridge between decoding and
reading comprehension. The Reading Teacher, 58(6), 510–519.

Pinnell, G. S., Pikulski, J. J., Wixson, K. K., Campbell, J. R., Gough, P. B., & Beatty,
A. S. (1995). Listening to children read aloud. Washington, DC: U.S. Department
of Education, Office of Educational Research and Improvement.

Rankin, E. F., & Culhane, J. W. (1969). Comparable cloze and multiple-choice
comprehension test score. Journal of Reading, 13, 193–198.

Rasinski, T., Padak, N., McKeon, C., Krug-Wilfong, L., Friedauer, J., & Heim, P.
(2005). Is reading fluency a key for successful high school reading? Journal of
Adolescent and Adult Literacy, 49, 22–27.

Rasinski, T. V. (2004a). Assessing reading fluency. Honolulu: Pacific Resources for
Education and Learning.

Rasinski, T. V. (2004b). Creating fluent readers. Educational Leadership, 61(6), 46–
51.

Rasinski, T. V., & Hoffman, J. V. (2003). Theory and research into practice: Oral
reading in the school literacy curriculum. Reading Research Quarterly, 38, 510–
522.

Ross, J. A., Hogaboam-Gray, A., & Hannay, L. (2001). Collateral benefits of an
interactive literacy program for grade one and two students. Journal of Research
on Computing in Education, 33, 219–234.

Sample, K. J. (2005). Promoting fluency in adolescents with reading difficulties.
Interventions in Schools and Clinics, 40(4), 243–246.

Samuels, S. J. (1979). The method of repeated readings. The Reading Teacher, 41,
756–760.



D
ow

nl
oa

de
d 

B
y:

 [H
ol

de
n,

 L
is

a]
 A

t: 
20

:1
7 

17
 J

ul
y 

20
08

 

Singing Software With Struggling Readers 213

Schreiber, P. A. (1980). On the acquisition of reading fluency. Journal of Reading
Behavior, 12, 177–186.

Schreiber, P. A. (1987). Prosody and structure in children’s syntactic processing.
In R. Horowitz & S. J. Samuels (Eds.), Comprehending oral and written language
(pp. 243–270). New York: Academic Press.

Schreiber, P. A. (1991). Understanding prosody’s role in reading acquisition.
Theory into Practice, 30, 158–164.

Schreiber, P. S., & Read, C. (1980). Children’s use of phonetic cues in spelling,
parsing, and maybe-reading. Bulletin of the Orton Society, 30, 209–224.

Schunk, D. H. (2003). Self-efficacy for reading and writing: Influence of model-
ing, goal setting, and self-evaluation. Reading & Writing Quarterly, 19, 159–172.

Schunk, D. H., & Rice, J. M. (1993). Strategy fading and progress feedback: Ef-
fects of self-efficacy and comprehension among students receiving remedial
reading service. Journal of Special Education, 27, 257–276.

Schwanenfluger, P. J., Hamilton, A. M., Kuhn, M. R., Wisenbaker, J. M., & Stahl, S.
A. (2004). Becoming a fluent reader: reading skill and prosodic features in the
oral reading of young readers. Journal of Educational Psychology, 96, 119–129.

Scott, J. E. (1996). Self-efficacy: A key to literacy learning. Reading Horizons, 36,
195–213.

Shaywitz, B. A., Pugh, K. R., Jenner, A. R., Fulbright, R. K., Fletcher, J. M., Gore,
J. C., et al. (2000). The neurobiology of reading disability (dyslexia). In M. L.
Kamil, P. B. Mosenthal, & P. D. Barr (Eds.), Handbook of reading research (Vol.
3, pp. 141–151). New York: Erlbaum.

Shields, C. M. (2004). Dialogic leadership for social justice: Overcoming patholo-
gies of silence. Educational Administration Quarterly, 40, 109–132.

Smith, J. A. (2000). Singing and songwriting support early literacy instruction.
Reading Teacher, 53, 646–649.

Stanovich, K. D. (1980). Effects of explicit teaching and peer tutoring on the read-
ing achievement of learning disable and low performing students in regular
classrooms. Reading Research Quarterly, 16, 32–71.

Stanovich, K. D. (1984). The interactive compensatory model of reading. A con-
fluence of developmental, experimental, and educational psychology. Reme-
dial and Special Education, 5(3), 11–19.

Tunmer, W. E., & Chapman, J. W. (2002). The relation of beginning readers’ re-
ported word identification strategies to reading achievement, reading-related
skills, and academic self-perceptions. Reading and Writing: An Interdisciplinary
Journal, 15, 341–358.

Valencia, S. W., & Buly, M. R. (2004). Behind test scores: What struggling readers
really need. The Reading Teacher, 57, 520–531.

Wentzel, K. R. (1996). Social and academic motivation in middle school: Concur-
rent and long term relations to academic effort. Journal of Early Adolescences,
16(4), 390–406.


