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Research Basis for Merit Software

METHODOLOGICAL FRAMEWORK

Whether students are learning reading, writing or math, they should be mastering skills for practical use
rather than simply for academic purposes. Concepts should be broken down into manageable parts.
Students must be shown tasks or challenges they can master. They benefit by seeing their mastery grow
from small steps to larger applications. In the United States today, classroom work focuses not just on
learning facts and procedures, but on metacognition—gaining awareness of strategies and the ability to
control them (Schoenfeld, 1999).

Educational software can assist students in learning to read and react strategically. An instructional
program'’s aim should be helping students to become confident working with basics; to make connections;
to gain skills, understanding and insight; to express themselves clearly; to be able to compare and
contrast both familiar and unfamiliar concepts; to ask questions when they need help.

For students using educational software, constructive feedback must be presented frequently. Positive
re-enforcement should occur at the successful completion of each step. This idea, first promulgated by
Skinner in 1954, underlies the basis for the current Constructivist perspective on learning. “Interactive
assessment...provides the means to scaffold next steps (Shephard, 2000)." Dynamic assessment is a
major component of constructive feedback.

Bloom’s Taxonomy, first published in 1956 and still regarded as a standard method of conceptualizing
critical thinking, classifies cognitive processes into categorical levels— knowledge, comprehension and
application, analysis, synthesis and evaluation. Both key words and the kinds of questions encountered
within the software are what help students make progress throughout each cognitive level. It is equally
vital for software programs to provide context clues and to support students’ attempts to organize their
thoughts.

Educational software should also offer students a variety of approaches, since effective readers tend to
use various strategies. There should likewise be a good deal of interactivity between student and
computer. Interactivity should comprise a multi-sensory approach, including text-to-speech software
capability (Balajthy, 2005). Itis in this manner that the student can become involved in the learning
process. Instructional programs must offer first prompts, then guided practice. There should be points at
which students are able to generate questions.

It is the theories of Skinner, Bloom and the more contemporary Constructivists that serve as the
foundation for Merit Software. The methodology guiding Merit programs allows students to encounter self-
paced learning, encouragement to continue, understandable language and interesting content,
opportunities to approach tasks in different ways, clearly delineated steps for dealing with material,
straightforward instructions and introductions to material. Students likewise encounter frequent chances
to print and see progress. They experience a diversity of exercises such as fill-ins, multiple choice, two-
answer questions, matching lists and puzzles. Students should be presented with opportunities to reflect
in writing upon what they are encountering and receive help while organizing ideas in writing.
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Relevance of Educational Technology

Studies suggest that educational software can accelerate the learning process. A group of teachers and
administrators surveyed by the New York City Literacy Initiative suggests that using computer technology
to complement class work will benefit learners who are concentrating on areas needing improvement. If
utilized properly, technology can assist students in learning independently and at an individual pace. In
addition, students who are at ease using technology tend to take more time doing classroom assignments
as well as showing a willingness to try new challenges (Denny, 2000).

Other recent studies have emphasized biological elements to explain the adaptability of the mind and
brain (Schwartz, 2002). Analytic and linguistic ability can be improved through new activities, focus, and
practice. Software usage can dynamically alter learning patterns. Indeed, software offering text-to-
speech capability has been shown to rapidly enhance the comprehension skills of struggling readers
(Pisha & Coyne, 2001, and Disseldorp & Chambers, 2002).

Educational software should have a multiple impact on students, including increasing self-confidence,
improving comprehension and retention, and increasing motivation. Therefore, it is vital to provide
students with the right technological tools. The purpose of educational software is to help students both in
and out of the classroom. Technology augments “opportunities to access, evaluate and communicate
knowledge (Denny)."

Students should be learning more than basics; they should be learning to connect concepts, to solve
unfamiliar problems, and to communicate ideas. They should feel appropriately challenged upon
completing an instructional program, receiving a lasting impression and being able to apply what they
have learned. Educational software should not only help to foster excitement about learning, and enable
students to complete their own computer-related goals, but provide part of a foundation for advanced
schooling and for a future profession.

Additionally, educational software should impact classes, programs, and schools. Rather than replacing
classroom instruction, it should effectively supplement it. As with other kinds of computer-assisted
instruction (CAl), educational software is at its best when it is integrated into theme-based curricula.
Educational software should serve as an efficient means to help schools and programs demonstrate
criterion-referenced academic progress. It should improve learning for all students, from the lowest to
highest quatrtiles in each class. Educational software should help to ameliorate acute differentials in
academic expectations, opportunities and outcomes.

For educational software to be successful in purpose and outcome, students must be able to apply new
skills within multifarious learning environments. However, the degree to which CAl actually helps
students has rarely been quantified. It is unfortunate that there is scant standardization by software
publishers; in contrast to standardized-test developers, they have not been held accountable for
validating their own claims. Field-testing of software products and validation of mastery claims by
publishers remains the exception rather than the rule (Buckleitner, 1999). If they do subject their software
to rigorous scientific research, few publish the results. It is rare for educational software to be subjected
to empirical testing, via use of treatment and control groups, and comparative analysis to identify CAl as a
factor—rather than variable—in increasing student test scores. It is rarer still for any educational software
publisher to show concrete evidence of long-term gains after their software treatment.

Though educational technology can be a useful tool, it can easily be a harmful one (Okan, 2003, and
Buckingham & Scanlon, 2003). The pressure on schools to provide accountability—that is, consistent
academic gain—for all levels and sub-groups of students, can lead to the selection of deficient
educational material. Recent research demonstrates that inadequately designed educational technology
can negatively impact students (Donnelly, 2006). Rather than fostering learning, such technology can
actually impede students' ability to learn essential skills. This sort of negative impact may have far-
reaching effects. Only in recent years have local and national governments started redressing the impact
of inadequate education. Researchers have measured the tremendous cost of illiteracy (Belfield & Levin,
2001). It impacts everything from school funding, to local municipalities’ ability to provide sufficient social
services, to students’ future earnings, families, and health. The cost of choosing deficient educational
materials is enormous.
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Instructional Software and Readability

Since the educational psychologist Edward L. Thorndike began researching English vocabulary lists in
the 1920s, formulas for readability have followed the general premise that the more often a reader
encounters a word, the easier it is for him or her to remember and understand it. Delineating reading
levels and choosing vocabulary lists for educational software—just as for traditional classroom texts—
requires careful balance. Software reading content must be difficult enough to challenge students with
new words as well as with more complex sentences. Content, however, must remain simple enough for
students to be able to complete a software level through reading, concentration and practice.

Educational software should involve an up-to-date approach to readability. First, formula-use should
employ the most effective approaches for calculating readability: estimating the number of unfamiliar
words versus the number of syllables per word and sentence length. Then, a variety of additional factors
should always be considered. Tone, content, organization and design all influence the extent to which
students regard a particular text as simple or difficult.

One major purpose of educational technology is to help students practice the most crucial reading skills:
figuring out vocabulary from context, while re-enforcing key vocabulary words within a beginning context
that demonstrates meaning. These skills should be re-enforced by practice and by the constant
interactivity—including text-to-speech capability—which software provides. Merit Software’s own reading
levels and vocabulary lists are based partly on the Dale List of 3,000 Easy Words, the Harris-Jacobson
Core Vocabulary and the EDL Core Vocabulary, along with advice from educational practitioners
regarding current classroom materials.

According to the National Assessment of Educational Progress (U.S. Department of Education, 1998),
students at an advanced reading level ought to be able to demonstrate overall understanding, provide
literal and inferential information, use background knowledge, draw conclusions, and judge text critically
as well as offer answers showing careful thought. Yet learners can only progress to such a point after
they have basic skills in place. Merit believes that a major goal of educational software is to address such
guestions, going beyond what the traditional classroom can do in helping students to bridge the gap.

Research Conducted with Merit Software

In 2003, Merit Software commissioned consultants at the Marshall University Graduate College in South
Charleston, West Virginia to conduct a control versus treatment group research study utilizing several of
its reading and language arts programs. The programs were used in classrooms at the Calhoun County
Middle/High School in West Virginia. The purpose was to evaluate the effects of Merit programs on
students in grades 6 and 8. The results of the study showed that treatment group students increased
achievement growth in their scores for several sub-tests of the West Virginia standardized test (Jones,
Staats, Bowling, Bickel, Cunningham, & Cadle, 2004).

Study results demonstrated that treatment-group students scored better than the control group in several
sub-tests of the Stanford Achievement Test, Ninth Edition (SAT-9). With a suitable complement of
controls in place, treatment-group students increased their SAT-9 Reading Vocabulary score by 13.1% of
the total sample mean and their Reading Comprehension score by 10.5%. Membership in the
experimental group also yielded an average gain of 11.1% for the SAT-9 Language Expression sub-test
and an average gain of 8.3% for Spelling.

In 2004, Merit Software commissioned Marshall University consultants to conduct a second quantitative
research study. The purpose was to follow up and extend the previous study. Researchers were to
evaluate the long-term effects of Merit reading and writing software on students in grades 6, 7, and 8 in
Calhoun County Middle/High School classrooms, determining whether the educational gains at Calhoun
were short-lived or continuous. Results of the second study showed that treatment-group students
outperformed control-group students on sub-tests of the West Virginia Educational Standards Test (2004
WESTEST). Low-achieving students in the treatment group made continuous advances in Reading and
Language Arts; WESTEST scores for this group averaged 4.38 points higher than scores for low-
achieving students in the control group. WESTEST Science scores were an average of 2.14 points
higher; WESTEST Social Studies scores were an average of 8.23 points higher.
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Both the first and second Calhoun studies yielded statistically significant positive results. The Merit
treatment had the greatest impact on middle school students in the lowest class quartile—those who were
below the reading and language arts competency level required by state guidelines. These students
were considered struggling readers and “at-risk.” The second research study also confirmed that
improved learning among students in reading and language arts correlated with educational gains in
social studies, science, and math (O’'Byrne, Securro, Jones, & Cadle, 2006).

To evaluate Merit Software’s effectiveness on younger students, the Marshall University consultants
conducted a third quantitative research study in 2005. Glenwood Elementary School is a K-5 school
located in a poverty-stricken neighborhood in Charleston, West Virginia. Glenwood third graders were
divided into control and treatment groups. The treatment group, which used Merit reading and writing
software, showed significant test score gains over the control group. This study confirmed the results of
the two previous studies: that students using Merit significantly increased their reading test scores and
that the gains transferred to other measured areas of academics (Cantrell, Jones, Securro, & O'Byrne,
2005)

The impact of Merit math software was the subject of a 2005 study at Horace Mann Middle School, also
located in Charleston, West Virginia. Horace Mann is an inner-city school, where 51% of students qualify
for free or reduced-price lunch. This fourth quantitative research study examined the software’s impact
on student achievement, the effect of the Merit math treatment, and the probability that other schools
could replicate its effect. The Horace Mann study showed that using Merit math software increased
student achievement in math. Additionally, the skills developed in math transferred to other areas of
academic performance. The effect size measurement of Merit math on student achievement was
calculated to be .844 with a p value of .001. This is an unusually large impact that educators can
reasonably expect to replicate 999 times out of 1000 (Securro, Jones, Cantrell, & Blackwell, 2006).
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