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Abstract
This article reports the results of a systematic and comprehensive evaluation of the suitabil-
ity of 13 commercially available, authorized software programs for teaching reading and writ-
ing in the primary grades. These programs were assessed on interface design, content, instruc-
tional design, whether manufacturers educational claims were supported by the programs,
and appropriateness to supplement reading and writing instruction. Regardless of date of pub-
lication, most software programs were judged to be noninstructional, in that they did not track
student progress, provide feedback, or adapt to suir student needs. Many used decade-old inter-
face design and program functions as well as content features, thereby limiting their useful-
ness as educational tools. (Keywords: computer-assisted instruction, computer integration,
commercial software programs as teaching resources, reading instruction, writing instruction)

INTRODUCTION

The extent to which schools are keeping pace with the shift from conven-
tional books to computer technology in the teaching of reading and writing
is a critically important question. In their 2006 study, Judge, Puckett and Bell
(2006) wrote, “... most educators agree that computer access and literacy have
become vital and necessary for young learners in the 21st century” (p. 52). In
fact, computer technology use is presumed to be commonplace in most western
schools, and cited benefits include the option for teachers to individualize
instruction (Englert, Manalo, & Zhao, 2004), accommodate students to work
at their own pace (Littleton, Wood, & Chera, 2006; Sorrell, Bell, & McCallum,
2007), provide instantaneous feedback (Butzin, 2001; Fasting & Lyster, 2005),
and manage recordkeeping functions (Bishop & Santoro, 2000).

Most ministries of education in Canada’s provinces and territories have man-
dated technology integration across all subject areas. Accordingly, they provide
lists of software programs designated as authorized resources. This paper reports
on the results of a systematic and comprehensive evaluation of the suitability of
commercially available, authorized software programs for teaching reading and
writing in the primary grades. We provide and discuss the results of a detailed
analysis of the congruence between the authorized technology and language arts
curricula, the educational claims made by the software manufacturers and their
match with the software, and the appropriateness of the software programs to
supplement the teaching of reading and writing.

Journal of Research on Technology in Education 197

Copyright © 2009, ISTE (International Society for Technology in Education), 800.336.5191
(U.S. & Canada) or 541.302.3777 (Intl), iste@iste.org, www.iste.org. All rights reserved.



Background

Increasing emphasis on computer technology and literacy in classrooms
reflects the accelerating importance of computer technology and literacy in soci-
ety. Appropriate technology use and access to facilitate learning is an important
aspect of contemporary education, especially as most children will frequently
encounter and interact with technology outside the classroom. To prepare
students to use technology as a tool for learning, problem-solving applications,
and entry into the digital world, most technology programs of study require
teachers to meaningfully integrate computer technology into the daily educa-
tional experiences of students (Alberta Learning, 2000; Prince Edward Island
Department of Education, 2008; Yukon Department of Education, 2007). For
example, the stated purpose of one communication and information technology
(CIT) curriculum is:

... to focus on how CIT can be used from grades 1 to 6 and across
all areas of the curriculum as part of a more global strategy that will
contribute to the development of technologically competent and
literate individuals graduating from our school system. As technology
is best learned within the context of applications, activities, projects,
and problems that replicate real-life situations, the CIT program of
studies is structured as a “curriculum within a curriculum,” using the
core subjects of English language arts, math, science, and social stud-
ies as a base. (Prince Edward Island [PEI] Department of Education,
2008, p. 15)

It is clear that the intent of this curriculum is to use computer technology in
natural, everyday contexts to solve problems encountered by students in daily
life. Accordingly, technology use is not superfluous but rather an integral tool
for teaching the core subjects. The integration of computer technology into
instruction, where teachers consciously plan for the use of computers to support
student learning, forms the basis of computer-assisted instruction (CAI).

Although computer use has well-documented benefits, computer technol-
ogy has not been well integrated into primary classroom instruction (Bauer &
Kenton, 2005; Becker, 1998; Dwyer, 2007; Judge et al., 2006; Norris, Sullivan,
Poirot, & Soloway, 2003; Wozney, Venkatesh, & Abrami, 2006). Few studies
examine different methods of integration, the extent of technology integration,
or suitability of authorized software programs for teaching reading or writing in
mainstream classrooms. Rather, it is more often the case that studies examine
total technology integration using software and hardware unavailable in most
mainstream classrooms or specific software for intervention studies in special
education. The research herein reports on the specific software programs autho-
rized by the provincial and territorial programs of study to instruct or supple-
ment the teaching of reading and writing in the primary grades in Canada.

Technology Integration in Classroom Instruction in the Primary Grades
Bauer and Kenton (2005) defined technology integration as “a reliance on
computer technology for regular lesson delivery” (p. 522). They used Hooper
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and Rieber’s (1999) continuum of teachers’ use of technology within the class-
room from (a) familiarization, (b) utilization, (c) integration, (d) reorientation,
to (e) evolution to study why technology is not happening in schools. Bauer
and Kenton (2005) found that most teachers are either familiar with computers
but do not use them in their teaching practice, or utilize computers as superflu-
ous to the regular curriculum. Non-technologically savvy teachers frequently
do not progress past the utilization stage, where “teachers become prematurely
satisfied with their limited use of technology, but lack a positive commitment
to it and readily discard the technology at the first sign of trouble” (p. 522).
Technologically savvy teachers do not move past the first stages of technology
integration on the continuum, and few teachers progress to reorientation and
evolution, where they use technology as an essential feature of their delivery of
core subject content to their students.

Several researchers report concerns with the limited impact of technology in
modern classrooms. For example, Norris et al. (2003) concluded, “Although the
literature points to the potential for impact, the reality is sobering: to a first-or-
der approximation, the impact of computing technology over the past 25 years
on primary and secondary education has been essentially zero” (p.15). Barriers
to technology integration in classrooms include lack of teacher knowledge of
technology, a low level of comfort with technology, lack of adequate prepara-
tion and planning time (e.g., Dwyer, 2007; Wozney et al., 2006), and lack of
support from administrators in the allocation of resources (e.g., Dwyer, 2007).
Furthermore, teacher and administrator attitudes toward technology use may
affect how computers are used. For example, Dwyer (2007) found that teach-
ers and administrators in Australia reported computer use to be inappropriate
for primary students and favoured traditional teaching methods, with the result
that newer resources were allocated to older students and slower, outdated com-
puters were allocated to primary students. Dwyer also reported that in some
cases they practiced their keyboarding skills on cardboard models. Yet, despite
reports of significant barriers to meaningful technology integration in teachers’
classroom practice, Canadian teachers are expected to follow the technology
curricula mandated by their respective provincial and territorial ministries of
education, which, in many cases, mandate that technology be integrated into
classroom instruction wherever and whenever appropriate.

Canadian curricula are typically developed by subject-area committees com-
prised of consultants from within each ministry as well as teachers appointed
from rural, suburban, and urban school districts. Each committee develops
programs of study that outline the knowledge, skills, and attributes that stu-
dents are to attain in each subject area. These programs are recommended for
approval by their respective provincial or territorial ministry. When curricula
are approved, they are a legally binding program of study to be followed by all
(K-12) teachers within each respective province or territory. There is overlap in
curricula because regional provinces and territories confer with one another and
thus often include most of the same goals, objectives, and authorized resources
including commercial software programs.
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How Computer Software Is Used to Teach Reading and Writing Skills

Several recent studies have evaluated the impact of using computer software
with students either to enhance or assess reading and writing skills. The multi-
media capabilities of modern computers, especially text-to-speech capabilities
and graphical representations, support the teaching of phonological awareness
skills (Bishop & Santoro, 2006; Fasting & Lyster, 2005; Littleton, Wood, &
Chera, 20006) and letter names to young children or struggling readers (Connell
& Witt, 2004); assist in building vocabulary skills (Gill, 2007); and improve
reading fluency and comprehension (Sorrell, Bell, & McCallum, 2007). Also,
software programs have been developed to teach the writing process or to
scaffold writing development (Englert, Manalo, & Zhao, 2004; Wade-Stein
& Kintsch, 2004). However, these programs appear to be designed for older
students. It is encouraging to note that, in contrast to Dwyer’s (2007) and
Becker’s (1998) suggestion that most teachers, especially primary teachers, use
computers for drill-and-practice activities, many of the writing programs were
open ended and allowed for exploratory learning.

Recently, some of the educational benefits of software for teaching reading
and writing in the primary grades have been reported. Macaruso, Hook, and
McCabe (2006), and Macaruso and Walker (2008) found that students in kin-
dergarten and elementary classrooms, where considerable amounts of systematic
computer-assisted instruction was integrated into their language arts curricula,
showed significant gains in reading compared to control groups, particularly
for the lowest-achieving students. After 45-60 sessions of computer-assisted
instruction over a six-month period, students were found to make gains in their
phonological and reading skills. In both studies, Macaruso and his colleagues
used software programs that targeted specific skills in sequence, offered feedback
to students and teachers, and automatically branched to address remediation
activities as required. These results bolster Bishop and Santoro’s (2006) require-
ment that educational software have an evaluative component and provide
feedback so that the program can be adapted to meet students’ educational
needs as well as monitor their progress. Without the evaluative and feedback
components, technology use in the classroom likely will not be effective as
educational tools.

Even though computer use has been linked to benefits, teachers must be cog-
nizant of the reasons for using technology in the classroom and make informed
choices about the specific educational benefits and drawbacks of software
programs. Sorrell et al.’s research (2007) highlights the issue of instructional
appropriateness of software programs. They found that the use of one assistive
program, Kurzweil 3000, actually hindered reading fluency and comprehen-
sion among proficient readers and concluded, “Even though schools cannot
avoid the technological revolution, educators must become aware of which
computer programs are supported through research as being both instruction-
ally efficient and effective” (p. 11). Similarly, Macaruso and Walker (2008)
cautioned, “ ... while CAI is a key contributor to reading gains in low-per-
forming kindergarteners, other factors play an important role as well” (p. 280).
Hence, caution is justified when using computer-assisted instruction, and
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other instructional approaches are not to be ignored if appropriate for meeting
students’ educational needs.

Parents and teachers have widely accepted that technology is an important
tool for engagement in literacy instruction. More specifically, it is assumed that
if students experience difficulties with areas such as word recognition, read-
ing speed, and writing, software programs will provide much needed extra
practice. Even though it is known that the type and quality of the programs
and students’ specific needs affect program effectiveness, the general theory is
that educational software programs are beneficial. They complement classroom
instruction; provide opportunities for students to practice skills; and enable
students to enjoy immediate individual feedback, work independently, and gain
a sense of accomplishment. Thus, they are beneficial when integrated with read-
ing and writing instruction in classrooms. Whether the theory holds in practice
is of interest to us.

Purpose and Research Questions
Teachers are expected to meaningfully integrate technology use into their
daily teaching practices. One way to integrate technology is through the use
of authorized commercial software programs for teaching reading and writing.
Four specific questions guided our research:
*  What authorized software programs are available?
*  What are manufacturers’ claims about their software programs, and are
the claims supported?
*  Are reading and writing prerequisite skills for using the software pro-
grams?
*  Are these software programs appropriate and useful to supplement class-
room reading and writing instruction?

METHOD
Data Sources

The authors compiled a list of 47 programs authorized for use by the minis-
tries of education in the provinces and territories of Canada (excluding Quebec
and Nunavut, which both predominantly instruct children in languages other
than English, and New Brunswick and Newfoundland, which did not provide
central listings of authorized software) in February 2008 by searching the online
resource catalogues with the search terms reading and writing and contact-
ing the Ministries of Education for each province and territory by email and
telephone over a three-month period from December 2007 through February
2008. The list of 47 programs represented the total, but some of the programs
on the list were used in multiple provinces and territories. For example, Kids
Works Deluxe (1996) was in listed in Alberta, British Columbia, Manitoba,
and the Northwest Territories, whereas Clicker 5 (2006) was listed only by the
province of Ontario. Of the 47 programs, only 13 (28%) were available for pur-
chase and therefore for analysis in this research. Twelve of the 13 programs were
published in the United States, and one was published in Canada (SMART
Ideas, 2005). Twenty-four (51%) of the programs were either outdated or no
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longer distributed by their publishers (some appeared to be available from
Europe but were on unsuccessful backorder for months), or older but very
similar versions of the same program. The remaining 10 programs (21%) were
deemed for special needs students only or “other” software that supported paper
resources such as CD-ROMs accompanying spelling program manuals. The
authors procured copies of all available authorized reading and writing software
programs for in-depth analysis.

Unit of Analysis

Most programs had accompanying user manuals listing technical specifi-
cations and explaining how to use the program. A few had supplementary
resources such as sample activities for teachers; however, most of the programs
were not designed exclusively for school use and did not include supplementary
teacher resources. The authors analysed separately as a unit and evaluated each
available program and accompanying support material.

Development of the Evaluation Instrument

After considering several evaluation models and instruments, the authors
judged the Bishop and Santoro (2005, 20006) instrument to be the most suit-
able for evaluating early reading and writing software based on the following
criteria: (a) the instrument is comprehensive, (b) the instrument is based on
research in each of the evaluation areas (interface design, content, and instruc-
tional design), (c) the instrument underwent several iterations of pilot test-
ing (Bishop & Edwards, 2003), (d) the instrument provided high interrater
reliability (93%), and (e) the instrument corresponded with the purpose of the
research reported herein—to evaluate the suitability for instructional use of
several commercially available software programs for young children. However,
the Bishop and Santoro (2005) instrument was designed for use with a specific
type of instructional software (early phonological awareness) and thus had to be
modified, as explained in a subsequent section under the content category.

The researchers deemed other models and instruments to be less suitable. For
example, McVee and Dickson’s (2002) rubric was based on their ideas of use-
ful software traits and was not pilot tested, and most models and instruments
were used to evaluate gains in student achievement after specific software use
(Englert et al., 2004; Fasting & Lyster, 2005; Lefever-Davis & Pearman, 2005;
Littleton et al., 2006; Mostow, Aist, Burkhead, Corbett, Cuneo, Eitelman et al.,
2003; Wade-Stein & Kintsch, 2004) rather than program design or suitability.

The researchers analysed each available authorized software program for
interface design, content, and instructional design using an adapted version of
the Bishop and Santoro (2005) Early Reading Software Evaluation Form. The
adapted evaluation addresses three main areas of interest: the quality of software
design, skills taught through use, and instructional soundness of the software
program to deliver the targeted skills or knowledge. Specifically:

1. Interface design criteria and indicators examine the overall design of the
software program, including whether the program’s visual and auditory
media are aesthetically pleasing to young children, how instructions
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are relayed to children, how errors are handled with the children, and
whether the software program is interactive with and responsive to chil-
dren’s engagement.

2. Content criteria and indicators examine what is actually taught or
addressed by the program. To accommodate the wider scope of our
research, the original Bishop and Santoro (2005) content criteria on
phonological awareness were modified to accommodate our interest in
whether or not the program(s) met the stated educational objectives for
reading and writing claimed by the software manufacturers and publish-
ers.

3. Instructional design criteria and indicators examine the educational
soundness of software programs. They include how systematically the
program content is delivered, whether the program teaches through the
use of explicit examples and practice, how the program supports users
who experience difficulties, and how the program records and evaluates
student responses and provides educational recommendations based on
the evaluation. The Motivation subcategory was removed because the
indicators were deemed to be subjective.

For a complete list of the categories and indicators used, see the Appendix on
pages 214-216.

Evaluation Procedure

The researchers methodically followed the Bishop and Santoro (2006) guide-
lines for assessing software features in two related phases. Phase one (activities
1 to 7 follow a program as a child would use it to assess ease of use by children,
level of engagement, and appropriateness) and phase two (activities 8 to 10
follow a program as a teacher might use it to assess for appropriateness and suit-
ability in meeting educational goals).

Phase One

1. The researchers ran each available software program to experience first-
hand how children might use the program. We did not read the manual
before launching the title sequence to play the program.

2. 'The researchers stopped and launched the program again, bypassing the
title screen if possible to study the consequences. For example, many
children bypass the beginning sequences of computer programs, and thus
it is important to see whether they bypass necessary instructions to make
the program useable.

3. 'The researchers checked the program to establish whether it requested a
login. (Bishop and Santoro [2006] noted that if students are not prompt-
ed to log in, the program does not track student performance and growth
over time.)

4. The researchers assessed the design of the interface (font, graphics, and
music) for suitability, consistency, organization, and flexibility according
to the criteria on the evaluation instrument.
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After assessing interface design, the researchers considered the quality of
instructions at first use and throughout the activities. Given that young
children are meant to use these programs, it was important to check
whether program instructions were clear, repeatable, and presentable
both orally and visually.

Next, the researchers made deliberate navigation and content errors to
simulate errors children might make to assess how the program handled
unexpected input. We made an attempt to navigate in unexpected ways
through the program as well as to answer questions incorrectly, omit
some questions, and repeat the same answers to multiple questions.
(These types of errors were done deliberately, as advised by Bishop and
Santoro, to determine whether the program will eventually demonstrate
how to complete the function or activity correctly, much as a teacher
would do in a traditional instructional setting.)

The researchers assessed the level of interactivity by noting how many
times and for what duration learning activities were interrupted for the
presentation of instructions or animated clips.

Phase Two

8.

10.

11.

204

After assessing the software program was assessed from the perspective of
how a child might experience it, the researchers reconsidered the program
from the perspective of a teacher. First, we read the teacher’s manual and
accompanying material, and then we examined the educational claims.
The researchers ran through the program again, testing each part to de-
termine how the program actually addressed the stated skills (i.e., wheth-
er the program provided for sequential skill development from easier to
more complex; modelled skills before students performed them; and gave
focused, timely, and specific feedback when required). In addition, we
closed the program during tasks to check whether the program restarted
or continued from the point at which it closed by saving student work to
that point.

We assessed the types of feedback provided (i.e., what feedback was pro-
vided for teachers to make educational decisions, and how was remedia-
tion, extra practice, or advancement to the next activity designed and
managed). This last step is critical in determining the educational value of
a program. For example, if a student is having difficulty with a skill while
using the program, it is important to know whether or not the program
automatically demonstrates the skill again and provides additional prac-
tice before moving on to the next skill.

The researchers analysed each software program completely at least five
times and more often depending on length. We converted the indicators
for each category (interface design, content, and instructional design)
into a Likert scale from 1 (strongly disagree) to 5 (strongly agree) and
tallied the scores for each. The first author scored all software programs,
and an independent reviewer (who also viewed the programs) established
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Table 1: Mean Percentage of Total Possible Score by Program Type, Title,
and Evaluation Category

Evaluation Category

Interface Instructional
Type Tide Design Content Design
Drill and Practice 77 74 64
A to Zap! (1998) 67 64 51
Bailey’s Book House (1995) 77 86 71
Reader Rabbit 1 Deluxe
(1994) 88 73 69
Concept Mapping 78 81 67
Draft: Builder Solo (2005) 81 76 89
Inspiration 8 (2006) 75 87 60
Kidspiration 2 (2005) 80 80 61
SMART Ideas Concept-
Mapping Software (2005) 74 80 59
Word Processing 82 73 81
Clicker 5 (2006) 82 68 72
Write: Outloud Solo (2005) 81 78 89
Desktop Publishing 74 73 56
Easy Book Deluxe (1998) 68 65 47
Kid Works Deluxe (1996) 83 73 54
Storybook Weaver Deluxe
(1996) 72 70 46
Ultimate Writing and
Creativity Centre (1997) 71 83 75

interrater reliability by a match-mismatch procedure, which the second
author confirmed. Interrater reliability was calculated at 89%. All differ-
ences were resolved for the findings reported.

FINDINGS AND DISCUSSION
Types of Available, Authorized Software

The researchers separated the authorized software into four broad categories.
Reading and writing programs for classroom use formed the two main catego-
ries. We excluded the remaining two from our analysis because they were cither
designed for use with specific groups of students outside of regular classrooms
or supplemental software designed to support resources other than specifically
reading and writing, such as listening, speaking, or spelling programs.

Reading programs comprise 28% of the listed software and are divided into

two subcategories: drill-and-practice games (17%) and talking books (11%).
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Drill-and-practice games are designed around game interfaces to encourage
player motivation through the use of sounds, pictures, and bright colours. In
addition, children practice or complete drills on one or more skills in a ques-
tion/answer format, in which answers are typically either right or wrong.
Talking books software includes a story and accompanying activities or games
around the story theme. The computer reads the story and children read along
from the computer screen. Authorized talking books software titles were un-
available for purchase and thus excluded.

Writing programs comprise 51% of those listed and are divided into
three categories: concept-mapping software (15%), word-processing soft-
ware (19%), and desktop publishing software (17%). Software designed for
making concept maps allows students to use graphics, text, sound, and even
animation to represent ideas in pictorial format, with lines and symbols to
show the relationship between and among ideas. Word-processing and desktop
publishing programs are similar in function and are used to compose and edit
text on the computer with or without graphics, or in different layouts, and
then print the results. However, desktop publishing software also focuses on
graphic and text layouts and frequently uses a theme (typically a storybook),
and students write and publish stories to share. Of the 13 remaining programs,
the drill-and-practice games and desktop publishing programs are most dated
(1994-1998), and the concept-mapping software and word-processing software
are newer and were published in either 2005 or 2006.

Using the adapted Bishop and Santoro (2005) evaluation instrument as the
template for assessing the programs, the researchers determined the percentages
for each category for each program by assigning a Likert scale with values from
1 (strongly disagree) to 5 (strongly agree) to each indicator, then dividing the
sum of the scores for each category by the total possible score to obtain a per-
centage score. A score in the range of 85-100% (corresponds with the top 25%
of possible scores) met or exceeded expected standards, 61-84% adequately met
expected standards, and 20-60% (corresponds with the lower 50% of pos-
sible scores) did not meet expected standards. Table 1 (page 205) presents the
percentage means for each program type, with totals in bold for each evaluation
criterion, followed by the totals for each specific program within the program
type.

The mean total percentages for interface design across all software program
types ranged from 74 to 82. According to the Bishop and Santoro (2005)
instrument and the percentage guidelines developed for this research, only
Reader Rabbit 1 Deluxe (1994) exceeded expectations, and the rest adequately
met expected standards. The highest mean percentage calculated on interface
design for an individual program was 88% (Reader Rabbit 1 Deluxe), published
in 1994, and the lowest was 67% (A to Zap!), published in 1998, with a range
of 21 percentage points. Improvements on interface design were not evident on
the basis of how recently the program was published.

The authors used the manufacturers’ educational claims to determine the
content score by comparing claims against the programs’ functions. Of all of
the program types, concept-mapping programs scored highest on content (total
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mean of 81%). Drill-and-practice games scored second but were off by seven
percentage points. Generally, the activities provided supported most manufac-
turers claims. However, few of the writing programs claimed to teach writing
skills such as how to structure or add detail to writing. Although most indi-
vidual programs scored adequately on content, two programs exceeded expecta-
tions: Bailey’s Book House, published in 1995, and Inspiration 8, published in
2006. The highest individual mean percentage score calculated for content was
87% (Inspiration 8), and the lowest was 64% (A to Zap!), with a range of 23
percentage points. The remaining ten programs included five published in the
1990s and five in the mid-2000s, suggesting that date of publication did not
have a corresponding improvement in content.

Instructional design was rated the lowest overall of the three evaluation
categories. This finding is consistent with many of the programs evaluated and
reported on by Bishop and Santoro (2006). Of the 13 programs analysed, two
exceeded expectations: Draft: Builder Solo (2005) and Write: Outloud Solo
(2005); five met expectations: Bailey’s Book House (1995), Clicker 5 (2006),
Kidspiration 2 (2005), Reader Rabbit 1 Deluxe (1994), and Ultimate Writing
and Creativity Centre (1997); and six did not meet expectations: A to Zap!,
(1998), Easy Book Deluxe (1998), Inspiration 8 (2006), Kid Works Deluxe
(1996), SMART Ideas 5.0 (2005) and Storybook Weaver Deluxe (1996). Two
programs were rated the highest (89%): Draft: Builder Solo (2005) and Wrrite:
Outloud Solo (2005), and the lowest, Storybook Weaver Deluxe (1996), scored
46%, for a range of 43 percentage points. Most programs scored poorly on
instructional design because they did not meet the requirements set by Bishop
and Santoro (2006): They did not track student progress, perform error analy-
sis, automatically adapt to provide extra remediation when required, or report
results to enable teachers to make informed educational decisions.

According to our findings, instructional design ratings are not date sensitive.
The two programs rated the highest were published in 2005, and four other
programs also published in either 2005 or 2006 adequately met expectations,
but so did three that were published more than a decade ago. Thus, date of pub-
lication alone is not a sufficient criterion on which to judge a program.

Manufacturers’ Claims

Manufacturers’ claims of educational benefits vary for each type of program
analysed. Three drill-and-practice games for young children made a general and
primary claim to improve letter and word recognition using picture and sound
referents, and these were supported directly with activities in each program.
Secondary claims made by the manufacturers of these games included teaching:

*  Alphabet skills (such as matching lower and uppercase letters and demon-
strating understanding knowledge of alphabetical order)

*  Word reading skills (such as understanding that letters combine to make
words, recognizing the beginning sounds of words, spelling pattern
recognition, and rhyming words)

*  Vocabulary skills (such as the acquisition and use of new words)
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*  Reading and thinking skills (such as increased reading fluency, visual
discrimination, and critical thinking)

Letter and word recognition skills were given precedence over the secondary
skills in each activity. For the target age levels specified by the manufacturers
of the drill-and-practice games, the focus on improving letter and word rec-
ognition skills was appropriate. However, these skills are practiced rather than
taught, so students must have prior knowledge of the skills in order to practice
them. In addition, programs that list many different supplemencal skills, such as
A to Zap! (1998), do not address any one skill in an in-depth manner.

The four concept-mapping software titles identified in Table 1 functioned
similarly and have comparable manufacturers’ claims: clarifying thinking,
enhancing understanding, promoting visual learning, and increasing concept
retention. These programs also claimed to assist students with the writing
process, especially organizational and prewriting skills, as well as the addition of
relevant supporting details to enhance their written language. Supplementary
claims made by these programs included teaching children how to edit spelling
at a developmentally appropriate level, to write in a paragraph format, and to
write coherently.

The concept-mapping software programs were judged to be noninstructional
on the basis of the criteria specified by Bishop and Santoro (2006). Students use
concept maps to organize ideas and plan drafts for writing, but these skills are
not specifically taught. The software is open ended unless teachers use templates
to teach writing skills, such as paragraph format. Students must use thinking
and writing skills to create concept maps, but these skills are neither directly
taught nor modelled by the program, so the manufacturers’ claims are supported
only partially. One concept-mapping program, Draft: Builder Solo (2005)
claimed to help students develop a purpose for reading. However, a sample
assignhment was to create a character map for a favourite book. The assignment
required reading or remembering a favourite book, but the program did not set
a clear purpose for reading. Manufacturers of concept-mapping software further
claim their products promote organization and writing skills, yet we found
that proficiency of these skills is expected by but not taught through use of the
programs.

The researchers analysed two text-to-speech word-processing programs: Write:
Outloud Solo (2005) and Clicker 5 (2006). Manufacturers’ claims on the
former include that the program teaches students to write in paragraph format
using indentation, topic sentences, main ideas, introductions, and conclusions.
In addition, manufacturers claim that students learn to edit grammar and spell-
ing at developmentally appropriate levels and use reading skills and strategies to
understand a variety of informational texts. The other text-to-speech software
program, Clicker 5 (2006), did not list any educational claims in the user man-
ual but claimed it to be “a writing support and multimedia tool for children of
all abilities and people with special needs” (Clicker 5 User Guide for Windows
and Mac, 2005, p. 7). The text-to-speech functions of both programs may assist
with writing and spelling strategies by reading back students’ writing or increase
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reading fluency by reading aloud with students, but the computerized voices
were typically in monotone without stress or intonation and with breaks be-
tween words that did not match normal speech. In addition, the computerized
voices often read too quickly to be followed by children reading aloud; in fact,
it was a challenge for us. We judged the word-processing programs examined to
be noninstructional tools, despite manufacturers’ claims.

Unlike the concept-mapping and word-processing programs we analysed, the
desktop publishing software programs were outdated by at least a decade (see
Table 1). Similar to word processing, desktop publishing programs are designed
for composing text but mainly to format text and pictures into different layouts.
A common claim made by manufacturers of desktop publishing software is
that students demonstrate and use their understanding of the writing process
(prewriting, writing, revising, editing, and publishing). In practice, most of
these programs, with the exception of Ultimate Writing and Creativity Center
(1997), focus on writing and publishing, ignore prewriting and revision, and
perform automatic editing functions for students rather than guiding students
to edit their grammar and spelling independently. For example, the program
will check spelling for the students and may indicate incorrect words by under-
lining them or making a sound. Although students have the option to accept
or ignore the proposed change in spelling, no further help is offered should the
proposed word not match the intended word. The claim to help in all areas of
the writing process could not be substantiated.

Reading and Writing as Prerequisites for Software Programs

The drill-and-practice games were designed for use in preschool to first grade.
These were designed as games and make extensive use of computer-generated
speech for reading directions and responding to questions. Unfortunately, many
of these games cither ignore as incorrect any answers that do not match expect-
ed responses, or tolerate and gradually eliminate incorrect responses merely by
repeated clicking. Reading is not a prerequisite for playing the games, because
eventually correct answers are achieved either through chance or elimination.
For example, in Reader Rabbit 1 (1994), children match vowels to pictures
containing the vowel sound during a memory game, and incorrect responses
are ignored by the program. In Bailey’s Book House (1995), when children are
creating rhymes, incorrect responses are removed gradually so that, in the end,
only the expected response remains. Writing is not a prerequisite for any of
these games, even though they provide opportunities for students to practice
phonics skills. Inability to practice skills in a natural context by decoding words
through reading text rather than by playing a game could hinder the transfer
of skills outside of the game context and may mean students do not retain the
skills when needed for authentic reading.

Writing is a prerequisite for concept-mapping software. Students write text
for labels and concepts on the map and are then encouraged to write and
expand their ideas using the outline functions. The stated purpose is to help
students to plan and organize their writing. Reading is not a prerequisite for
creating concept maps, but students typically read their own writing, the in-
structions, and other print information.
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As the function of word-processing and desktop publishing software is to
facilitate writing and the writing process, writing is a prerequisite for using the
software programs. These programs are on the whole noninstructional; they
provide practice of writing skills but do not directly teach writing or the writ-
ing process. One notable exception is Ultimate Writing and Creativity Center
(1997), which provides explanations and hints for each part of the writing pro-
cess. Reading is not a prerequisite skill for either word-processing or the desktop
publishing software programs. However, many programs in both categories read
back student writing, which may indirectly improve their reading fluency as
they read along while the program highlights the words. Clicker 5 (2006), Kids
Works Deluxe (1996), and several other programs record students’ voices for
inclusion with their writing. Improving student reading fluency is not a primary
function of the software programs, and assessment functions for reading fluency
are not included.

Software Programs as Supplements to Reading and Writing Instruction

Of the 13 software programs analysed, none were judged directly instruction-
al according to the criteria specified by Bishop and Santoro (2006). Few dem-
onstrate reading and writing skills, and most neither monitor student progress
nor offer corrective feedback. We speculate that the programs do not monitor
or provide corrective feedback because most of these are designed for commer-
cial sale to parents of small children, and schools are a secondary audience. On
the other hand, each program is age appropriate and could be integrated easily
into language arts lessons to enhance reading and writing skills. However, none
of these programs could be used to teach reading or writing skills for the reasons
outlined.

Each of the drill-and-practice games was designed for use by preschool, kin-
dergarten, or first grade students for learning letter recognition, letter sounds,
and word recognition skills. The programs were developed for home and school
use and are appropriate for supporting early reading development. The dual
home and school use results in inherent flaws that hamper the educational use
of drill-and-practice games in classrooms. Flaws include disregarded incorrect
choices and uncontrolled continued clicking, which allow these games to be
played without reading or using the targeted skills until the only remaining
option is the correct one. In addition, replay is limited because programming
restrictions prohibit the addition of new content and the adaptation of existing
content to suit individual needs for remediation based on error analysis.

We judged the writing programs across concept-mapping software, word-
processing software, and desktop publishing software to be noninstructional.
Unless a teacher specifies the format and content of the finished work or uses a
template, the students’ written products are open ended. Each of the programs
in the writing category assisted with aspects of the writing process, but none
assisted with the entire process. For example, concept-mapping software was
designed to help with the prewriting portion of the writing process but had
limited tools for drafting, revising, and editing. Desktop publishing software
was designed to assist in publishing documents and contained drafting capabili-
ties but had limited editing and revising tools and often excluded prewriting.

210 Winter 2009-10: Volume 42 Number 2

Copyright © 2009, ISTE (International Society for Technology in Education), 800.336.5191
(U.S. & Canada) or 541.302.3777 (Intl), iste@iste.org, www.iste.org. All rights reserved.



On balance, the programs appeared to be suitable tools to facilitate writing for
students already proficient for their grade.

CONCLUSIONS AND RECOMMENDATIONS

Several obstacles hinder technology integration in the classroom. Despite the
reported benefits by researchers (such as Macaruso et al., 2006; Macaruso &
Walker, 2008; Norris et al., 2003; Page, 2002; Sorrell et al., 2007; and oth-
ers) of the appropriate use of facilitatory software as tools to support learning,
some of the evaluated programs do not support skill development in a natural
context. Moreover, the manner in which programs are used is crucial. Desktop
publishing software claimed to support the writing process, yet if teachers do
not use computers for all aspects of the writing process, such as researching and
organizing ideas, preparing first drafts, or editing and revising multiple drafts, it
follows that the software is not being used to support all aspects of the writing
process. Partial use of programs appears inconsistent with provincial and territo-
rial technology integration requirements, such as the PEI Department of Edu-
cation’s (2008) requirement that students use technology as a problem-solving
tool in the core subjects. A second obstacle is that many software programs were
designed on what is now considered to be decade-old technology and ideas.
Many of these programs are therefore not able to perform at a level consistent
with modern programs, as evidenced by the quality of the media (voice, graph-
ics, and design interface) and program functions (such as tracking and report-
ing student performance and the flexibility of activities to allow for individual
instruction).

Our results confirm that technology integration is not a priority in the
primary schools in Canada, particularly as many of the authorized materials
on current lists are outdated and unavailable. Up-to-date software programs
are widely available commercially, but they have not found their way onto the
authorized software lists in many cases. For instance, some ministries of educa-
tion sites have not been updated for close to a decade, and the turnaround
time for new curriculum development in a specific area can be on a 10-13 year
cycle. Given that available technology inexorably improves in speed, power,
availability, and facility, research is needed on how technology can best be used
in pedagogically sound ways to support programs of study. Our results further
confirm that interface design, content, and instructional design do not necessar-
ily improve with more recent publication. Hence, research is needed on how to
improve these three criteria in educational software programs.

Based on the results of our study, two serious problems are clear. First, the
outdated lists contain programs that are not tools for the meaningful integra-
tion of computer technology into instruction. Second, the majority of the
programs are noninstructional; they do not track student progress, provide
feedback, or adapt to suit student needs, thereby limiting their usefulness as
educational tools.

Manufacturers’ claims are often sweeping, and although they use educa-
tional vocabulary, claims of educational gains are not supported by evidence
from experimencal trials and systematic analyses. Trials may have occurred, but
they are not reported either in the literature accompanying the programs or
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elsewhere. Consequently, teachers, schools, and school boards face yet another
shortcoming in the amount of reliable and valid evidence to determine whether
or not programs are pedagogically appropriate or effective. We expect some
teachers and students are well ahead of the commercial authorized resources and
use technology as a tool for teaching and learning in impressive ways. Nonethe-
less, the question remains whether the authorized programs represent the actual
uses of technology in classrooms or whether other programs are being used and
how. Teachers’ ideas on the best software programs and how they integrate them
in pedagogically sound ways in their teaching of reading and writing are the
next steps in our research.
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APPENDIX: EVALUATION CATEGORIES AND INDICATORS
(Adapted from Bishop & Santoro, 2005)

Interface Design: 1o what extent is the software:

1. Aesthetically pleasing? Does the program’s interface use media (text,
graphics, animations, video, sound) in ways that enhance the experience?
a. The media used is high quality.

b. Screens are laid out in well-organized ways (rather than haphazard
placement of objects).

c. Screens are neither overly stimulating nor boring.

d. The “look and feel” of this program is likely to be pleasing to the
learner.

e. Media are used to create themes/metaphors that relate to the content
and help create meaning.

f. Learner is able to modify the interface according to individual prefer-
ences.

2. Supportive operationally? Will the prereading learner be able to use the
program with little help from adults?

Direct Support:
a. All operational instructions are supplied auditorially within the pro-
gram.
b. Operational instructions can be reviewed, as necessary.
c. Instructions supplied within the program will be helpful to the in-
tended audience.
d. The interface responds with prompt and informative invalid action
messages when appropriate.
e. After repeated invalid actions, the interface shows the learner how to
correctly operate the function.

Indirect Support:
a. The interface takes advantage of what learners already know.
b. Learners don't have to search for commonly used functions.
c. Program functions are placed in equivalent, if not identical, locations
on screens.
d. Things on the screen are what they appear to be and function as
expected.

3. Interactive? Is the learner the primary driving force behind what happens
in the program?
a. 'The learner rarely sits passively watching as the program does things.
b. Interactions are frequent.
c. 'The learner interacts directly with screen objects.
d. Interactions with screen objects are as nearly like their real-world
referents as possible.
e. Learner interactions make a substantive difference in what the pro-
gram is doing.
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Instructional Design: To what extent is the software:

216

Systematic? Is the instruction comprised of cycles that progress hierarchi-
cally through increasingly difficult blocks of content and skill sets?

a. 'The program gains learners’ attention at the beginning of each in-
structional cycle.

b. Learners are reminded of prerequisite knowledge at the beginning of
each instructional cycle.

c. 'The program informs learners of objectives at the beginning of each
instructional cycle.

d. The program offers multiple examples of a target skill (including use
of pseudowords).

e. 'The program supplies adequate opportunities for learners to practice
newly learned skills.

f. Learners must demonstrate mastery of previously introduced skills
before moving on to new skills.

g. 'The program supplies larger conceptual anchors for retention and
retrieval (transfer of knowledge).

Instructionally supportive? Does the program supply appropriate levels of
content support to enhance learning?

a. 'The program makes content support available precisely when the
learner needs it.

b. The content support provided is helpful, but not so prescriptive that
it short-circuits learning.

c. 'The program uses informative, instantaneous feedback messages to
support content learning.

d. The program branches automatically to accommodate learner’s reme-
diation needs.

e. 'The relevance of learning activities is made clear to the learner.

Assessing? Does the program evaluate learner progress and help direct
learning goals?

a. 'The program saves learners’ work

b. The program supplies progress summaries.

c. 'The program graphs or charts learner performance in an easily inter-
preted way.

d. The program interprets learner performance and makes recommenda-
tions for how to proceed.

e. 'The program includes an administrative function that tracks all learn-
ers working with it.
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