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Introduction 

Children in Kindergarten (Reception) through Grade 2 must develop word recognition skills—the
ability to read individual words quickly and accurately—to support reading comprehension.
Computer- or tablet-based applications (apps) include computer-assisted instruction (CAI) tools
used in schools and educational technology used at home. These apps are designed to enhance
skills through interactive activities.

Subject

Many app-based word recognition programs exist, but little is known about their effectiveness or
best use. These apps gradually introduce literacy concepts based on current reading performance,
starting with letter sounds, then simple words (e.g., bat), common spelling patterns (e.g., EE), and
eventually polysyllabic words (e.g., robot, replacement). Most use receptive exercises where
children listen and select the correct word (see Figure 1), while few currently use speech
recognition for spoken responses – though more are being developed.  
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Figure 1. This child is practicing reading using a receptive learning modality. The child
hears the word bat through headphones and selects the printed words that matches
what is heard.

Problems

Despite the large and expanding market (approximately $6 billion in 2023)1, it remains unclear
whether time spent on word recognition apps yields educational benefits or which features make
them effective. Research has yet to determine which children will benefit most or the ideal
conditions for use.

Research Context

Many studies test whether specific apps improve reading. Small efficacy studies focus on app-
specific skills, while larger effectiveness trials provide a gold standard for measuring impact.
Meta-analyses combine these studies to assess overall benefits and factors (e.g., moderators) that
influence effectiveness. This article draws on both small and large studies, as well as meta-
analyses to identify the benefits of word recognition apps.
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Key Research Questions

Do word recognition apps have a positive effect on word recognition skills in Kindergarten through
Grade 2? What child characteristics and app features lead to the greatest improvement?

Recent Research Results

Overall, apps can have a small positive impact on literacy outcomes for elementary-age children2,3.
Studies evaluating factors that influence effectiveness have considered dosage, supervision,
cultural and language context, child characteristics, and app features.

Dosage

Evidence on dosage for traditional reading intervention is mixed, ranging from no effects4 to
positive effects of increased dosage mainly for at risk or reading disabled readers5. When it comes
to app-assisted learning for reading, total time spent using the app didn’t change reading
outcomes in some studies6. This aligns with an earlier study of educational apps, which found that
more than one session was better than just one, but the length of the sessions didn’t make a
difference7. In summary, massed practice (a lot of instruction in a short time) is unlikely to result
in better reading outcomes than repeated practice over time, but there isn’t enough evidence yet
to make a clear recommendation.

Supervision

Some studies have examined the effect of adult supervision (i.e., facilitation) during app use on
reading outcomes as opposed to those in which children engage in independent practice (e.g.,
child working on laptop alone).7,8,9,10 Examples of adult supervision include working 1:1 with a child;
small group, teacher-led instruction that supplements other instruction; and providing motivation.
One particularly effective strategy is incorporating a positive reinforcement system paired with
performance feedback (i.e., explaining why an answer was right or wrong7). In addition, prompts
(e.g., hints) facilitate app-based learning7. For parents, this may be especially effective when apps
include real-time prompts and suggestions, while teachers use their expertise to provide scaffolds
and targeted support. Approaches which integrated apps into an existing curriculum are also
found to be more effective for beginning readers relative to those which used them as an isolated
activity3. While there is a general assumption that app-based instruction is child-led, findings
suggest that adult facilitation is still needed to achieve the greatest academic benefits.
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Cultural and Language Context

Apps for literacy have been studied across the world11 (e.g., India12; Switzerland13; The Netherlands
14, and many international studies have shown positive effects. When it comes to different
languages, the way a language is written (i.e., orthography) doesn’t affect the success of
technology-based early literacy programs15. These programs can be effective in any language as
they tend to focus on generalizable reading skills. However, apps may not outperform teacher-led
instruction without technology in Kenya16 and Zimbabwe17 and may not be the best means to
improve literacy in low-resource environments.18  

Child Characteristics

When it comes to typical reading instruction, many studies will examine how child characteristics
such as grade and risk of reading difficulty change its effectiveness. Currently there are
inconsistent findings pertaining to how grade and reading skills impact the effectiveness of app
use. Generally, children at all grades and levels of reading ability can benefit from app-based
word-recognition instruction.2,3,15 There is one notable difference that shows that it may be
particularly effective in secondary grades8, but more research is needed to examine this
difference.      

App Features

Some studies have examined features of apps that might make them more effective, including
whether they are adaptive, have a reinforcement system, or use certain design features. Table 1
provides a summary.

Table 1.  App Features and the Relation with Child Academic Performance 

App Design
Feature

Definition Examples Level of
Evidence
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Adaptivity19,20,21 Changing the difficulty
of lessons in response
to performance.

Child moves on to
more complex
sound-spellings
after 80%
accuracy on
easier ones.

Child does
additional
practice reading
for fluency after
giving a number
of accurate but
slow responses.

Moderate
favoring
adaptivity

Negative if
adaptivity is
based on
completing
tasks, not
performance7

Reinforcement
7

A way to maintain
engagement while
using app that includes
performance feedback
and/or performance- or
effort-contingent
rewards.

Child earns a
badge after
reaching a new
level in a game.

Child receives a
number of points
after correcting a
mistake in an
activity.

Limited
favoring
reinforcement
including
performance
feedback
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Schematic
design7

Type of visuals used to
present the game:

Simple interfaces
with few elements
outside the
learning content

Interfaces with
cartoons for
photo-realistic
characters or
environments that
take attention
away from
content

Simple: App uses
icons to show how
to move to the
next activity or
ask for a word to
be repeated.

Cartoon: App has
cartoon
characters that
perform acrobatic
tricks after every
correct answer.

Photo-realistic:
App has a virtual
host who “talks”
to the child at
length.

Weak favoring
simple
interfaces

Table 1.  Summary of design features that may be associated with child success using

apps—based on studies including children in elementary schools that come from multiple content

areas—not literacy specifically.

 

Research Gaps

Despite significant research, gaps remain in studies on app-based instruction. There is limited
systematic analysis of app features, making it difficult to provide clear recommendations. For
example, research on dosage is limited, so we do not fully understand how much time should be
spent on app-based instruction. Additionally, few studies compare effectiveness in different
settings, like at home versus at school. Some research suggests supervision improves outcomes7,9
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but there has not yet been a comparison of what this should look like among education
professionals versus parents/guardians. Finally, most research has focused on high-income
countries, with less attention to socioeconomic factors or studies in developing regions. These
gaps highlight the need for more inclusive and targeted research to better understand the
effectiveness of word recognition apps.

Conclusions

While use of word recognition apps for early readers holds promise for supplementing teacher-led
instruction, current research gaps limit conclusions about optimal use conditions. Overall, extant
studies find small positive effects with minimal differences in outcomes as a function of child
characteristics (e.g., reading disability or at-risk status, grade, culture or language of instruction).
With limited systematic examination of app features, setting, or dosage and most meta-analyses
combining data from multiple apps, strong recommendations for development or use are
premature.

Implications for Parents, Services and Policy

To build word recognition skills, most children need direct, explicit reading instruction and an
adequate number of practice opportunities. Apps can be used as a tool to increase the number of
practice opportunities and supplement formal reading instruction. Apps are not a replacement for
teacher-provided instruction, particularly among beginning readers learning phonological
awareness and the alphabetic principle.15 There is not sufficient evidence to recommend or
discourage use of apps at home as the majority of use has been within school settings. Overall,
current studies have demonstrated that using apps for academic learning has promising benefits,
but there is limited understanding about the best way to use it. Future studies should focus on
developing explicit guides for use that are linked to maximizing reading outcomes.  

Note
* All asterisked references are meta-analyses or research syntheses.
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