Improving Literacy Skills with ABRACADABRA

by Larysa Lysenko, Eugene Borokhovski, Philip C. Abrami, and Anne Wade

Research has made a persuasive case that by grade 3 it is
essential for children to possess a set of strong reading skills
to learn effectively in any subject area throughout their lives.
Hence, early development of reading proficiency is a critical
priority not only for closing the achievement gap and reducing
dropout rates but eventually for cultivating the educated and
skilled workforce needed for an effective economy. For
instance, a 1% increase in the Canadian literacy rate would
drive a sustainable growth in GDP (gross domestic product) of
1.5% per person or $18.4 billion annually (Coulombe,
Tremblay, & Marchand, 2004).

In its continuing effort to help students build strong reading
skills and combat the high percentage of low ability readers,
the Centre for the Study of Learning and Performance (CSLP) at
Concordia University developed ABRACADABRA (A Balanced
Reading Approach for Children And Designed to Achieve Best
Results for All). ABRACADABRA, or as we call it, ABRA, is a
free, interactive literacy software designed for early elementary
school-aged children, their teachers, and parents.

The full version of ABRA that stores student records and
provides access to the assessment and communication features
is part of the Learning Toolkit that must be installed locally on
a server at the school board (http://doe.concordia.ca/cslp/
cslp_cms/Itk). The Learning Toolkit is a collection of web-based
educational software, which also includes ePEARL, a digital
portfolio to support student self-regulation, reading compre-
hension and writing skills, and ISIS-21, a tool to develop
the student information literacy skills needed to find, retrieve,
analyze, and use information. A limited version of ABRA is
available on the Internet and can be accessed from http://
abralite.concordia.ca

Features of ABRACADABRA

ABRA offers a balance between code-emphasis and a liter-
ature-rich context by means of instructional activities linked to
interactive stories of various genres. This design provides a large
selection of strategies that allow young readers the ability to
pursue reading even when the meaning breaks down.

Student Module

ABRA’s 21 interactive stories help students read inde-
pendently. Readers can use the “birdie” icon to hear the text
read aloud from the page on the screen or they can click on
any word in the stories for help with sounding out and sight
word reading. In addition to interactive stories, a total of 15
stories written by students are also available. These stories are
recorded in Canadian, Australian, and Kenyan accents to
expose students to a variety of pronunciations for their enter-
tainment and education.

Targeting key literacy components, ABRA has alpha-
betic, fluency, comprehension, and writing activities at many
different levels of difficulty and complexity. Each activity is
preceded by a brief demo.
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Figure 1. Access to ABRA stories and activities

Seventeen alphabetic activities reinforce students’ abilities
to associate sounds with letters and use these sounds to create
words. To build the context necessary for practicing specific
vocabulary and all reading related skills, the alphabetic activi-
ties are practiced within ABRA stories. Many activities are
appropriate for students who are struggling or are at the begin-
ning stages of alphabetic skills development. These activities
mainly focus on listening skills, auditory discrimination, and
letter naming. For those students who are ready for more
advanced practice the activities include word family manipula-
tion, decoding, and blending tasks with text support. In ABRA
there are activities that are appropriate for all levels and pro-
vide practice such as Letter Bingo and Letter-Sound Search.

Five activities in ABRA allow for extensive practice in read-
ing fluency and target all sub-skills including expression,
speed, and accuracy. Good reading models are built into these
activities so students can hear appropriate examples and eval-
uate if, how, or where they can improve.

ABRA has focused on developing skills that contribute to
reading for meaning. Eight comprehension activities have vari-
ous levels and range from simpler to more challenging tasks,
such as placing the elements of a well-known story in order to
summarize an entire text. Other activities allow students to
respond to a question prompt, think critically about a text, and
respond appropriately given the context of the story. Additional
vocabulary activities help students build a bank of words that
they can read (i.e., decode) but may not be able to understand.

Finally, writing activities in ABRA are designed for young
readers to apply their literacy experiences to the writing of
words and sentences. Scaffolds are built in so that students can
complete the writing activities on their own. When words are
spelled incorrectly, ABRA provides prompts to support and
encourage students until the words are spelled properly.

Continued on page 12
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ABRACADABRA continued from page 11

To engage children in reading and writing and to increase
their motivation, ABRA is designed as a game. In each ABRA
activity, students are rewarded with a mini-game once they
reach a goal by following a set of simple rules. Examples
include being challenged to free a picture caught in seaweed
before the time runs out, landing an ABRA character on a

Figure 2. A mini-game in ABRA

target with a parachute, protecting a whale from obstacles as
they bring it to the ocean, or lighting up stars following the
sequence they were shown. Sometimes games are at the core
of the pedagogical structure of ABRA activities. For instance, in
the Word Matching activity children have to find cards with
similar sounds at the beginning or end of the words.

ABRA characters also add to the tool’s game-like feel. Each
character has a personal story that the children can read or
listen to, while at the same time offering the context of what
students have to do in each activity. These underlying narrative
threads add to the gaming experience in ABRA.

ABRA offers a degree of autonomy to students as they can
both choose a book of their liking or select an activity, as well
as its level of difficulty. As students interact with the tool, ABRA
embedded support tailors the degree of scaffolding they may
require. If students answer incorrectly, they are provided with
suggestions or can seek help.

ABRA also encourages collaborative work. While in ABRA,
students can be joined by a classmate and do activities and
read stories with them. Teachers, too, can pair up with their
students to provide more individualized support and guidance.

Teacher Module

ABRA is a collection of rich pedagogical resources that
teachers can use when, how, and with whom they see fit. The
flexible and modular design of the ABRA software enables
teachers to access and re-use the instructional components
based on their teaching preferences and the needs of their
students. Moreover, the tool is neither linear in use nor pre-
scriptive of a single approach or method of teaching students
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to read. Teachers can target specific skills for instruction as well
as guide their class or individual students from basic sound
and letter identification to complex tasks such as spelling, com-
prehension, and individual responses to various stories.

ABRA assessment features in the teacher module enable
teachers to view student and whole-class performance on
instructional activities by generating time-on-task and error
reports for any period of time. Teachers see exactly what their
students have done in ABRA and also get suggestions on how
they can address their students’ reading weaknesses.
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Figure 3. A sample ABRA assessment report

A rich collection of printable resource materials, video
teaching vignettes, and ideas for lesson plans is available in
ABRA to support teachers. In addition, the teacher module
offers an online space for teachers and other professionals to
exchange information about ways to promote student literacy.
By joining ABRA wiki, teachers can download and upload
lesson plans, access “hot-of-the-press” activity ideas, printable
materials and rubrics, join and start stimulating discussion
forums, collaborate quickly and easily on teaching practices,
and more.

The effectiveness of ABRA as a tool depends on the teachers
who use it. Indeed, for ABRA to have an impact, it requires good
pedagogical use of the tool that cannot be reduced to sitting
the children down in front of the computer and walking away.
Optimal integration of ABRA in classroom instruction requires
teachers’ adherence to a balanced teaching of key literacy com-
ponents based on differentiation and progression of instruction
to meet students’ learning needs. In addition, it requires a time
commitment: each student should be exposed to ABRA instruc-
tion for about 2 hours per week for no less than 13 weeks.

Parent Module

With the idea of active support that parents can provide
to their children’s learning, the parents’ module has been incor-
porated into the tool. This module provides step-by-step
instruction on using ABRA at home, information about
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emergent readers, and tips on raising a reader. For instance, a
set of resources helps parents engage their children in phone-
mic awareness, reading, and spelling activities. Embedded
videos show parents how to use ABRA outside of the classroom
setting. Frequently asked questions and helpful tips offer addi-
tional support to extend literacy activities.
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Figure 4. A parent module page

Summary of Research about ABRA

One of the basic principles underlying ABRA development
and implementation is the tool’s reliance on research evidence.
Indeed, research is the foundation on which ABRA was
designed and developed, including the recommendations
from the National Reading Panel (2000) and other research in
language and literacy. Available research on technology for
learning also helped provide the foundation of ABRA. Not only
does the tool try to make the most out of what works in early
literacy education in general, its own success is a subject for
verification through extensive trials of the effectiveness of
ABRA implementations.

Throughout the years we have performed more than a
dozen validation studies in Canada and internationally to
explore the impact of ABRA on various facets of children’s
reading. Some of these are modest studies while others are
large-scale and longitudinal investigations complete with
random assignment of classes to ABRA and control groups.
We have summarized the findings of the best seven ABRA stud-
ies conducted between 2008 and 2012 (Abrami et al., under
review). From the total of about 2,400 students who participat-
ed in these seven studies, 1,264 elementary students were
exposed to ABRA instruction. Students ranged from kindergar-
ten to grade 3 with the majority in grades 1 and 2 as well as
split 1-2 grade. Schools were from various geographical loca-
tions across Canada and internationally. Participating Canadian
schools were mainly urban and suburban. Although the major-
ity of schools were in Quebec, some were in Ontario and
Alberta. Three international studies unfolded in provincial and
remote schools in the Northern Territories of Australia and
urban schools in Kenya.

To capture changes in students’ reading skills in ABRA and
control groups over time, a number of standardized tests of
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achievement were used either partially or in full. For instance,
Woodcock—Johnson Il Tests of Achievement (Woodcock,
McGrew, Mather, 2001) subscales of Word Attack and Reading
Fluency measured the ability to assemble the pronunciation
of a letter string by applying knowledge of typical correspon-
dences between graphemes and sounds and reading speed.
The Comprehensive Test of Phonological Processing (CTOPP;
Wagner, Torgesen, & Rashotte, 1999) subtest of Elision was
used to assess the ability to say a word, repeat it after the
examiner, and then say what is left after dropping out designat-
ed sounds. The Blending Words subtest of CTOPP targeted a
student’s ability to combine sounds to form words. Group
Reading Assessment and Diagnostic Evaluation (GRADE;
Williams, 2001) was used to measure a set of reading compre-
hension skills and comprised the subtests of Word Reading,
Word Meaning, Sentence and Passage Comprehension, and
Listening Comprehension.

The tests measured the development of skills related to
key literacy components that include phonics, phonemic
awareness, fluency, vocabulary, reading comprehension, and
listening comprehension. Literature (for instance, NRP, 2000;
Savage & Pompey, 2008) defines these components as follows:

e phonics — the ability to hear and manipulate individual
sounds in spoken language;

e phonemic awareness — the ability to relate specific writ-
ten letters (graphemes) to specific sounds (phonemes), to
establish grapheme—-phoneme correspondence;

e fluency — the ability to read text effortlessly and expres-
sively;

e vocabulary knowledge — the ability to recognize the
spoken and written forms of the word as well as its
meaning;

e reading comprehension — the ability to understand and
interpret printed text; and

e listening comprehension — the ability to understand and
interpret text presented aurally.

In total in the seven studies, ABRA and control groups were
compared 65 times on different reading outcomes. Phonemic
awareness, phonics, and vocabulary were the skills with the
highest number of comparisons (19, 17, and 14 times,
respectively) whereas on fluency, reading, and listening
comprehension outcomes, ABRA and control groups were
compared 5 times.

We used average effect sizes (Hattie, 2009) as a simple
way to quantify the difference between ABRA and control
groups on the six reading-related skills. An effect size shows
the magnitude of difference (standardized) between the two
groups in students’ reading gains or, in other words, the extent
to which average students’ reading improvement in ABRA
classes would exceed that of students from non-ABRA control
classes. The results of the comparisons show that the positive
effects of ABRA hold for all types of reading skills and measures
and range from small (+ 0.031 in vocabulary knowledge) to

Continued on page 14
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ABRACADABRA continued from page 13

moderate (+ 0.430 in listening comprehension). This finding
implies that an average student exposed to ABRA for about two
dozen hours performed at a higher level than an average stu-
dent from the control group consistently on all reading-related
skills. Not only that, all average effects were stable, that is,
consistent across age groups and geographic locations.

A way to translate the magnitude of difference indicated by
an effect size into the language of classroom practice is to con-
vert it into an average percentile gain. The obtained effect sizes
suggest how an average student with the score of 50 would
increase his or her percentile scores after ABRA had been part
of instruction. Specifically, the percentile scores would grow
from 50 to 63 in phonemic awareness (effect size: +0.323), to
56 in phonics (effect size: +0.150), to 53 in fluency (effect size:
+0.082) to 51 in vocabulary (effect size: +0.031), to 54 in read-
ing comprehension (effect size: +0.087), and to 67 in listening
comprehension (effect size: +0.430).

In summary, the results of the seven studies consistently
demonstrate positive effects of ABRA on elementary students’
reading skills. These effects are particularly noticeable in
phonics, phonemic awareness, and listening comprehension.
The findings of lower effects require some explanations that
can be summed up as follows. Because of the modest number
of comparisons between ABRA and control groups, we may
have failed to find the high impact of ABRA on reading fluency
and comprehension. Low sensitivity of standardized measures
of vocabulary knowledge (NRP, 2000) might have resulted in
an underestimation of ABRA effects. In addition, the results
call for refinement and expansion of ABRA activities and also
suggest that the way teachers integrate ABRA into their literacy
instruction is critical to its success. In the next section we have
consolidated what we have learned about implementation from
these results.

ABRA Implementation Lessons

On the basis of studying ABRA use in classrooms over
the years, we have also learned the following valuable lessons
on how to implement ABRA that can be generalized to other
educational contexts:

1. ABRA has been shown to be effective on a range of
elementary school students’ basic reading skills in a
wide variety of instructional contexts using an array of
standardized measures and research designs. Moreover,
in many cases students only received ABRA instruction
for about two hours per week for a few months.
Nevertheless, even with only two dozen hours of expo-
sure to ABRA, literacy gains were noticeable.

2. ABRA effects may vary as a function of student charac-
teristics, including reading ability, attention, mother
tongue, etc. These characteristics have not been account-
ed for in our synthesis of ABRA impacts as very few
studies targeted them. For instance, one report suggests
that ABRA supports students with attention difficulties
(Deault, Savage, & Abrami, 2009) and in Australia ABRA
benefited indigenous students more than their non-
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indigenous peers on phonological awareness, phonics,
and early literacy skills (Wolgemuth et al., 2011, 2013).
ABRA also offered promise for reducing the difference
between high- and low-ability readers. Kenyan students
who scored poorly on the reading pre-test after ABRA
instruction demonstrated significantly higher gains than
students who were high performing on the pre-test
(Abrami, Wade, Lysenko, Marsh, & Gioko, 2013).

. Evidence shows that for reading comprehension instruc-

tion to be effective it should develop students’ cognitive
and metacognitive strategies. To support this finding, the
combined use of ABRA with ePEARL, a digital portfolio
that supports self-regulation processes, yielded signifi-
cant improvements in student reading skills including
vocabulary, reading comprehension, and written expres-
sion (Lysenko & Abrami, 2014).

. Large ABRA impacts are attributable to high-quality

implementation (Savage, Abrami, Hipps, & Deault,
2009; Savage et al., 2010; Wolgemuth et al., 2013;
Savage et al., 2013). High quality implementation is
defined as the systematic teaching of the key aspects of
early literacy intervention in a balanced way and tailor-
ing instruction to meet the learning needs of students.
This approach requires teachers’ technical competency,
good lesson planning, clear instruction differentiation
where systematic attention is given to decoding and text
comprehension, and adequate time for student exposure
to the software. Importantly, ABRA makes a difference
when its underlying pedagogical approach becomes a
coherent part of the language arts curriculum. In addi-
tion, pedagogical context in the classrooms should be
student-centered, where students use ABRA in pairs and
small groups—a strategy that has repeatedly proven
effective (Hattie, 2009).

. Although ABRA as an educational software may provide

the means to scaffold teachers’ and students’ learning,
the tool is not a sufficient condition for change in teach-
ing practices. Teachers must believe that the change
encouraged by the use of this tool is valued and neces-
sary for meaningful learning. Teachers need to develop
facility with the student-centered processes embedded
in ABRA software and they should be supported in their
learning with regular professional development time. It
is important that teachers rely on the system embedded
in ABRA, such as ABRA assessment reports as well as
teacher resources designed to enhance classroom imple-
mentation. Additionally ABRA extension activities for
literacy instruction, outside of ABRA-dedicated class-
room time, may strengthen the effects of the software on
the development of early reading skills.

. ABRA produces effects in authentic contexts, where

regular classroom teachers successfully integrate ABRA
in their regular English language arts classrooms.
Researchers’ participation in this process can be reduced
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to almost zero. Instead, the charge of pedagogical sup-
port can be fully carried out by school board consultants
who by virtue of their position are responsible for teach-
er professional development.

7. Offering an elaborate system of support to parents,
ABRA encourages parental involvement in the process of
their children learning to read. Research has shown that
home literacy experiences have an important impact on
early literacy development. Although parental involve-
ment has not been specifically targeted by ABRA studies,
anecdotal evidence from teachers, students, and parents
shows that ABRA is a potentially powerful tool in the
hands of parents.

Taken together, we have collected positive evidence of the
overall value of ABRA as a tool to support early reading profi-
ciency. We invite educational practitioners and parents to use
ABRACADABRA, available without charge, so that together we
can improve not only students’ reading performance but also
contribute to their lifelong learning success.
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