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-----Original Message-----
From: STANLEY DOORE [mailto:stan.doore@verizon.net]
Sent: Friday, May 18, 2007 7:23 AM
To: National Math Panel
Subject: Transform Education - Use Virtual Schools and Student Centered Learning
 Dear National Math Panel Members:
Attached are my recommendations on "Transformation of Education - Use Virtual Schools and Student Centered Learning."   They involve the use of inexpensive interactive video platforms and current technologies to fulfill Florida's Virtual School motto:  "Any Time, Any Place, Any Path, Any Pace"
 You should include these recommendations in your recommendations. 
I look forward to hearing that you have included these recommendations in your report to the President of the United States.
 Regards,
Stan@doore.net   email
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From: Jennilyn Reynolds [mailto:jen@bigbrainz.com]
Sent: Thu 3/29/2007 2:46 PM
To: Benbow, Camilla P
Subject: National Mathematics Advisory Panel
Dear Camilla,
 

As a member of the National Mathematics Advisory Panel you have a great opportunity and an important responsibility to "foster greater knowledge of and improved performance in mathematics among American students...," as it is stated in the Executive Order. Obviously, the weight of this challenge should not be held on the shoulders of those on the panel alone. But all who are in this nation should recognize their individual responsibility and take action accordingly.   
 

In light of this, on behalf of Big Brainz, Inc., I would like to offer you our full support in your endeavors and let you know we are ready to participate!  Big Brainz is in the midst of creating and developing vastly better technology than anything on the planet for teaching math. We have released our first title, Timez Attack, and although we often hear kids begging to learn their multiplication tables with Timez Attack, we are still working on making it even more powerful and effective. 
 

Please let us know what Big Brainz can do to help support the Instructional Practices Committee and strengthen the mathematical foundation of the Nation.
 

Best wishes,
 

Jennilyn Reynolds
 

 

Jennilyn Reynolds
Big Brainz
Public Relations Director
-----Original Message-----
From: Barry Garelick [mailto:barryg99@yahoo.com]
Sent: Monday, March 12, 2007 3:56 PM
To: Flawn, Tyrrell
Subject: Comment on NMP Preliminary Report
Ms Flawn:

 

I have just read through the preliminary report of the National Math Advisory Panel.  I wish to express a concern I have regarding a discussion that appears on pp 1 and 2 of the report.  The two paragraphs of concern are:

 

"The discussion about math skills has persisted for many decades.  One aspect of the debate is over how explicitly children must be taught skills based on formulas or algorithms (fixed, step-by-step procedures for solving math problems) versus a more inquiry-based approach in which students are exposed to real-world problems that help them develop fluency in number sense, reasoning, and problem-solving skills.  In this latter approach, computational skills and correct answers are not the primary goals of instruction.
 

"Those who disagree with the inquiry-based philosophy maintain that students must first develop computational skills before they can understand concepts of mathematics.  These skills should be memorized and practiced until they become automatic.  In this view, estimating answers is insufficient and, in fact, is considered to be dependent on strong foundational skills.  Learning abstract concepts of mathematics is perceived to depend on a solid base of knowledge of the tools of the subject.  Of course, teaching in very few classrooms would be characterized by the extremes of these philosophies.  In reality, there is a mixing of approaches to instruction in the classroom, perhaps with one predominating."
 

 I am concerned with the last two sentences of the second paragraph.  The statements that extremes of either type of these philosophies are not used exclusively in classrooms and that actually both types are mixed implies that there is no problem.  To suggest that the inquiry-based philosophy has had no effect because it has not been used in its pure form, or because it is mixed with direct instruction is a specious argument and conveniently sidesteps an extremely significant issue.

 

The problem is more complex than characterized by these last two sentences.  First of all, there are degrees of discovery or inquiry-based learning.  There is general agreement within the psychological community that knowledge is ultimately constructed by the learner in order to be absorbed.  But such construction can occur with passive type learning (i.e., direct instruction) just as it can with hands-on activities (discovery learning).  Thus all types of learning is discovery oriented, and one has to look at the gradations of discovery learning.  Some types have minimal guidance, and other types rely on structured guidance such as that found in textbooks such as Singapore, Saxon, or Dolciani.

 

There are a host of math programs being used, however, that are informed by constructivist theory of the minimal guidance variety, such as Investigations in Number, Data and Space; Everyday Math, Connected Math, IMP, Core Plus, and Math Trailblazers.  Some of these programs such as Investigations, Trailblazers and Everyday Math, do not have textbooks.  Teachers who must teach from such programs are unwittingly conducted discovery-based classes by virtue of how the program is put together.  Students are often not given enough prior information before being presented with a problem that they must solve in group work, leading to inefficient solutions.

 

Furthermore such programs typically do not teach to mastery since students will be exposed again next year to the same topic through "spiraling."   The "spiraling" concept is picked up by other texts and programs, which then engenders the use of discovery in classrooms, since mastery is no longer as pertinent as it once was.  The last two sentences would seem to ignore the highjacking of math programs going on because of the increasing pervasiveness of the inquiry-based philosophy.  

 

I would hope that consideration is given to better characterizing the discussion of inquiry-based learning versus direct instruction.

 

Barry Garelick

-----Original Message-----
From: John Stallcup
Sent: Friday, November 17, 2006 6:42 PM
To: National Math Panel
Subject: National Math Panel Meeting_Public Comment

Public Comment to “The National Math Advisory Panel”
 Palo Alto, California November 5,6 2006

Presented by: John Stallcup

Co-Founder APREMAT/USA

Mr. Chairman and panel members welcome to California, I thank you and the Panel for this opportunity to speak today.  I am the initiator and Co-Founder of APREMAT/USA. APREMAT is the most effective Spanish language  early elementary math program in existence and is in use today by over two million first, second, and third grade students in a number of  Latin American countries. APREMAT/USA as a program of the Heritage of America Foundation will be providing the APREMAT program free to the two million Spanish speaking first, second, and third grade students in the US who by and large are failing to become proficient in mathematics.  

I want to point to four areas of opportunity that need the Panel’s attention: 

First: There is a lack of focus, attention, energy or concerted effort, on effective early elementary math education in general and specifically for English language learners. Not only is there no one person or entity in charge of early elementary math education at the federal, or state level but no major grant making authority either public or private funds early elementary math programs that reach large numbers of students even though efforts to improve reading are well funded across the board at all levels and by corporations including Toyota and State Farm. 

The lack of effective early elementary math instruction creates the pervasive lack of computational skills in the middle grades and is a primary cause of future problems learning algebra and higher math. You cannot reasonably expect the average student to be able to master Algebra without having learned their computational skills to the level of automaticity.

There is a National Institute for Literacy, a National Science Foundation, a Reading First initiative, support from all levels of government and non profits for reading programs large and small. Not only is there no National Institute for Mathematics, or a National Mathematics Foundation, there isn’t even a Mathematics Second Initiative. There are no governmental organizations or initiatives (present company excluded) focused exclusively on mathematics education let alone elementary mathematics. 

Symbols and hero’s matter a great deal. Laura Bush and many other celebrities champion reading. Who will champion mathematics? Without focus you get failure. Without funding you flounder. Without attention there is no energy. 

If Mathematics education is “Mission Critical” you sure can’t tell by where the attention, energy and resources are going.

Second: Math is a world language and a fungible skill set. There are a number of proven well researched early elementary math instructional programs being effectively employed to teach literally millions of less academically fortunate students around the world that could be effectively employed here with little funding or iteration and are not. I would be surprised if anyone in the room had ever heard of APREMAT before today and that is emblematic of a key problem in our attempt at improving math education in the US. Cost effective, easy to implement early elementary math instructional practice and programs have been developed, researched and fielded around the world, and all but completely ignored in the US to our continuing detriment.

There is near universal employment of the Abacus in parts of China to enable their five year old students to acquire number sense, and compute large columns of figures easily. Chinese students are getting a two year head start over our best math students because they employ a simple, easy to use, inexpensive, tool. In practice a near system wide “advanced placement” program. Chinese educators understand the positive impact of the manipulative aspects of the abacus on brain function for learning more complex subjects. All we need to get started is a set of well produced Utube training pod casts, a few million dollars for a supply of Abacus and the will to use them. 

Many countries in Latin America use the APREMAT program. First initiated in 1998 by a Honduran foundation APREMAT is already effectively used by over two million first, second, and third grade students to learn mathematics because it works. Unlike the US, if you don’t pass the math exam for your grade level in Latin America you do not advance to the next grade. 





If you think we have problems finding qualified math teachers willing to work in harsh environments, imagine the problems educators have in the jungles of Latin America (no roads, no windows, dirt floors, no college degrees, no money, etc). Yet the second poorest country in Latin America, Honduras created an effective easy to use, consistently administered, inexpensive, research based, instructional practice for teaching math on the radio in Spanish.

Two thirds of the three and a half million Hispanic k-3 students in the US speak Spanish at home and are by a large margin not “proficient” in math by any definition. Hispanic students taking the California high school exit exam fail to pass the math portion more often than the reading portion.  The word’s “destination disaster” come to mind.  

Third: We can choose to use the internet to empower math education or not. But we cannot claim there is not an effective, inexpensive way to do so. The greatest potential opportunity to advance the level of mathematics instruction occurred a few weeks ago when Google bought Utube. The internet is already an effective, albeit disorganized “force multiplier” for education. The future of math education may in large part be determined by how well educators, organize and integrate online distance learning with the classroom. 

Imagine if someone had bothered to video tape a years worth of Jaime Escalante teaching calculus. India and Singapore are collaborating on www.heymath.com a math instruction website for high school students. A great deal of math instructional content is already available online, whether The Math Forum at Drexel University or MIT’s Open University.  The opportunity is “here and now” to organize both existing and new content into easy to use, effective math education “toolsets” for students and teachers. The content is not well organized or easy to navigate but I suspect the Googleplex down the road could fix that in very little time.

Fourth: Mathematics needs a new narrative. Mathematics as a brand needs to be repositioned. When you listen to the majority of Americans, discuss mathematics you get the distinct impression that something in our bottled water or our Starbucks coffee has given us a mass case of math phobic “dyscalculia”.  This includes many educators. In America we are ashamed when we are illiterate but it is ok to be innumerate.  The far too common and universally acceptable refrain “I am just no good at math” implies a cultural belief in ability over effort. This debilitating belief combined with the general acceptability of being innumerate are two of the biggest impediments to increasing the level of math achievement in the US.   

In order to change the narrative two things must occur. 

Parents must understand “How high is up”. The “fraud of proficiency” that now exists due to NCLB, must be exposed publicly to enable parents to understand what mathematics problems their child needs to be able to solve. This could be accomplished in part by providing an online quiz based on the NAEP math questions with the national version of “proficiency” as the yardstick. You could encourage daily newspapers to publish the NAEP and TIMSS questions as well.

The Gross Rating Points (GRPs) of mathematics in the media (electronic & print) need to be significantly increased. The number of hours available of high quality, excellent, relevant, “Sticky” television programming that either directly (Discovery Channel) or indirectly (CSI) teaches science and history are in the thousands. The number of hours of mathematics programming is to low to mention. Ask Madison Avenue and Hollywood for help.  I suspect no more proficient group of mathematics professionals has ever been assembled. Expectations for this panel are high. Educators across the country are hoping your work will result in actionable concrete recommendations that work for all students no matter their income, origin, or genotype.  Although the Federal budget only provides about 8% of education funding, you will set the mathematics education agenda for at least the coming decade.  The ability to identify, clarify and help initiate fundamental positive changes in mathematics education is in your hands. 

I hope you create a clarifying focus on all levels of mathematics that isn’t there at the state or federal levels. I hope you encourage more foundation support for early math education. I hope you will benchmark and borrow proven effective mathematics instructional programs from other nations. I believe if you leverage the internet today thru public private collaborations you will accelerate the process of improvement and last but not least please begin the process of changing the present negative, exclusive debilitating, narrative to the positive, empowering, inclusive, story that is mathematics.  Thank you and good luck.

-----Original Message-----
From: Gavi Kohlberg
Sent: Thursday, November 09, 2006 11:36 PM
To: National Math Panel
Subject: Comment from Palo Alto

Public comment for meeting of National Mathematics Advisory Panel

November 6, 2006

Gavi Kohlberg

Stanford School of Medicine

Former CEO of Digi-Block

I strongly urge the National Mathematics Advisory Panel to examine scientific evidence related to innovative teaching and learning methods and tools.  While evaluating long-practiced teaching techniques is clearly valuable and necessary, evaluating innovations in math education is of utmost importance.  Innovations should have tremendous importance to us in math education, just as they have tremendous importance to us in fields such as medicine.  Innovations let us do things that we couldn’t do before, or let us do things better than before.  For example, the advent of imaging technology allows us to see within the human body without opening it up.  Perhaps an advance in math education could allow us to teach place value so well we would not have to teach it over again each time we introduce a new procedure!  

Just to make clear the potential benefits of innovation.  Note that identifying an advance that can teach a segment of mathematics 20% “better” would lead to huge benefits if it were identified and applied to a significant portion of our students.  I strongly believe that such innovations currently exist and are underutilized.  

To ground this public comment in reality, I’d like to briefly give an example of an innovation that I believe is underutilized that could have a tremendous effect on our ability to teach students the foundations of  mathematics.  

The Digi-Block teaching method, invented by my father, mathematician Elon Kohlberg, and honed by many dedicated individuals and teachers over the last several years has the potential of increasing students’ understanding of number sense dramatically (both in terms of depth of understanding as well as in efficiency of learning).    

The great advance of Digi-Block is its merging of theoretical mathematical ideas (like the elegance and complexity of base-10) with educational realities (for example, that young children benefit from tactile experiences) to build an effective framework for children to learn and explore mathematics.  This framework gives young children the ability to do such things as proof their answers to problems, or even proof the algorithms themselves.

Yesterday Mr. Williams deplored the recommendation to take away time from geometry teaching, noting that it was the lone course that emphasized proofs in the K-12 curriculum.  Here is an innovation that allows proof to be an integral part of elementary school math.  

So far there has been very positive feedback from teachers who have successfully implemented Digi-Block.  In addition there is currently a research study over a year underway with students with significant cognitive disabilities in Phoenix, Arizona led by Dr. MaryLou Cheal at Arizona State University.  The preliminary results of this study show tremendous improvement in number sense in a cohort that is believed to have extremely limited mathematical potential.  Hopefully, similar improvement will be shown through a study in a broader cohort in the near future.  

In my opinion, one of the weaknesses of math education, particularly at the foundation, the elementary school level, is that very few of the individuals involved, from teachers to policy makers, have a strong background in both elementary school education and higher level mathematics.  This severely hurts our ability to identify and evaluate innovations, like Digi-Block, that make important advances that must be appreciated both mathematically and educationally.  Yet this is a potential strength of this panel, where as a whole, these abilities are present.  So I respectfully urge you to make sure that important innovations are recognized and, if effective, recommended to be incorporated into mainstream mathematics education now and in the future.    

Thank you.

-----Original Message-----
From: Steven Yang
Sent: Thursday, November 2, 2006 4:41 PM
To: National Math Panel
Subject: Public Written Comment for the 4th Meeting

A Simple and Duplicatable Math Solution for the United States

by Steven Yang, CEO and Founder, MathScore.com

I believe that the National Math Panel should emphasize a solution that can easily be duplicated across every school within the United States, regardless of teacher talent, access to computer technology, and budget. Although proposals to hire staff, train teachers, entertain students, and integrate technology all have merit, none of those types of proposals will effectively scale to meet the needs of every school in the United States.

According to the findings in TIMSS, Asian countries, such as Singapore, China, and Japan greatly outperform the United States. They consistently outperform us without having made any significant adjustments to the way they teach math for well over 100 years. What they do differently is so basic that it surprises me to see such confusion in the United States.

In Asian countries, students are forced to focus on math facts by regularly doing timed tests. By the end of 4th grade, nearly 100% of all students in these countries have complete mastery over their multiplication and addition math facts. Kindergarteners are typically exposed to addition, and by 2nd grade, addition math facts have already become second nature. By the end of 4th grade, without question, these kids know their multiplication facts. Furthermore, these students typically demonstrate superior critical thinking skills. This is because students who know their basics have a proper foundation on which to build critical thinking skills.

According to student usage at MathScore.com, less than 1 in 5 of our 5th grade users start the school year with mastery over multiplication math facts! The root cause of failure of United States math students is an inadequate foundation in basic math skills, caused by the failure to memorize math facts at a young age. Nearly every Algebra I teacher in a low performing school will agree with that statement. If you would like some details regarding our analysis, I would be happy to supply you with anonymous usage data.

As the solution, I believe the National Math Panel should suggest a mandate on regular timed math tests starting with first graders. There should be a standard on the number of problems, difficulty of the problems, and the time allotted at each grade level. This way, regardless of school resources, every teacher in the country can unambiguously adhere to this approach. I also believe knowledge of math facts should be tested on state tests. This solution is simple, measurable, and can be implemented easily in every school in the United States. It even supports the NCTM Focal Points.

For schools with computers, I believe technology can help. MathScore.com provides customizable, printable math facts worksheet generators at no charge. I believe these generators can make the process of producing appropriate math facts worksheets as painless and efficient as possible. We can also provide a patent-pending, adaptive learning system for schools that have Internet access. I believe the proven improvement in test scores seen by users of our system validates the approach of starting with math basics before focusing on critical thinking skills.

If there is anything I can do to help, please feel free to let me know.

Sincerely,

Steven Yang

CEO and Founder, MathScore.com

-----Original Message-----
From: Chris Carthel
Sent: Sunday, October 22, 2006 10:36 PM
To: National Math Panel
Subject: Comments for the National Math Panel
Dear Sir or Madam:

I am a parent of two math students who are both in high school now. In addition, I recently completed the mathematics necessary for a Bachelor of Science degree in Chemistry. I experienced some difficulties in my earlier math classes, including classes prior to (and including) algebra, partly because of what I believe were shortcomings in the way the courses were organized (i.e., curriculum) and taught (i.e., pedagogy).

Problem-Solving: Point A to Point B

One of the most frequent complaints I hear from my children and college peers is "I don't see how you got from point A to point B in that solution." I have also had this compliant myself, and I see this as a recurring problem in both teaching and textbook design.

The better math textbooks (and teachers) I have seen include annotated solutions that provide a clear explanation of how a problem progressed to a solution through each intermediate step (e.g., what rule was applied, what manipulation was performed, etc.). Good annotations of solution steps provide not only an explanation of how to progress from step to step, but can even serve as a sort of built-in remediation in some cases. For example, a step in a calculus problem may require the utilization of a trigonometric identity. Identification of this in an annotation not only explains the transition but can also provide a remedial effect. Annotations are universal in that they can serve every student’s needs. The advanced students can simply ignore them, while the struggling students can use them to build up their skills. In fact, a web-based textbook could even be configured so that every student could decide for themselves whether to turn on or turn off the annotations.

Use of Technology to Enhance Math Education

I have seen some truly impressive web-based technologies, such as Java applets, living graphs, etc., that could enhance the learning of mathematics. But I have been surprised by the slow infusion of these technologies into classrooms and textbooks. The value of these new technologies is that they permit the student to make real-time, two- or three-dimensional observations of the behavior of equations at different values and limits. It makes the learning experience more real and understandable. Although I am aware of some copyright concerns regarding the use of electronic (e.g., PDF format) textbooks, students badly need the ability to search and retrieve information as quickly as possible in an electronic format.

We are, in my opinion, long overdue for an electronic textbook approach that resembles a web page. I am not necessarily advocating the complete abandonment of physical textbooks, but perhaps an approach where the textbook is bundled with an electronic version available via perhaps a web account that contains the ability for word searches; quick linking from tables of contents, glossaries, and indexes; interactive JAVA applet-based figures and graphs where appropriate, etc. (e.g., http://mathworld.wolfram.com/).

The Need for National Math Standards

It is my sincere hope that by defining what is meant by “competence in algebra” and “readiness for higher levels of mathematics” as described in Executive Order 13398, Sec. 4.(a), the Panel will be in a position to provide meaningful guidance for developing national math standards.



The American Chemical Society (ACS) publishes national standards (including testing standards) for chemistry. I have been surprised to discover that there is not, at least to my knowledge, an analogous set of national standards for mathematics.

Teacher/Student Diligence

I have seen several brilliantly knowledgeable math teachers who displayed only mediocre skill at conveying their knowledge in an absorbable way. I have come to realize that student achievement in mathematics is not simply a function of the teacher’s knowledge of mathematics, although teacher knowledge is certainly important. In my opinion, the real magic of student achievement occurs as a result of a teachers’ skill at conveying their knowledge in an interesting and organized way that can be easily absorbed by engaged students.

Note that I limited my statement to engaged students. There is a obviously a certain degree of diligence required of math students themselves. This is what I think of as the "you can lead a horse to water, but you can't make him drink" syndrome. The best teacher, textbook, and curriculum in the world are all worthless to a student who is not making the conscious choice of engaging themselves in the learning process by showing up, paying attention, and absorbing, applying, and practicing as much as they can. Students cannot be overlooked as participants in the process.

I mention students because I have seen some evidence in our American culture, in particular K-12 math classes, of what I refer to as “glorification of mediocrity” or “antagonism of success.” In other words, a peer pressure environment sometimes exists that utilizes harassment and embarrassment to prevent some promising students from achieving their full potential. I have seen potentially excellent students make a conscious choice to perform badly in order to “fit in” with their less engaged peers. It seems to fit with the old maxim “misery loves company” This is perhaps better described as “laziness loves company.”

Every child deserves to be freed from the bondage of what President Bush has described as the “soft bigotry of low expectations,” regardless of whether that bigotry arises from a teaching institution, a specific teacher, or a fellow student.

Thank you for the opportunity to comment. I look forward with great anticipation to the panel’s conclusions and recommendations.

Chris Carthel

-----Original Message-----

From: Brian & Mary Meyer [mailto:brmeyer@oneota.net]

Sent: Thursday, September 21, 2006 2:04 PM

To: National Math Panel

Subject: (no subject)

Dear National Math Panel,

I am writing to ask why is there no additional funding specifically set 

aside for technical support for secondary schools?  Many school's 

budgets are being cut back and the financial burden is given to the 

students and their families.  For example, TI-83 plus is approximately 

$100.00 plus tax.  How many families can afford that one piece of 

equipment when they may have several children needing additional school 

supplies?

Wouldn't it make sense that the government has set up packages where the 

technology is much cheaper through the school?

Thank you, Mary Meyer

-------- Original Message --------

> Subject: "Calculators", Indeed!

> From: Joseph North

> Date: Fri, October 13, 2006 12:58 pm

> To: <jennifer.graban@ed.gov>

>

> Dear Ms. Jennifer Graban:

>   I would have some comments to share about "Calculators",

> et caetera.

>   Now, when I attended Elementary School and High School

> in the primitive country to the north of US, known as Canada,

> circa 1952 - 1962, I never had an Electronic Calculator, and

> I got a score of 800 / 800 in my SAT Achievement Mathematics

> test in 1962, just allow me to assure you!

>   At McGill University, circa 1962 - 1966, I was allowed a

> Slide Rule, even in exams!

>   Now, when I took the GRE in 1973 in Grad School, again up in

> primitive Canada, intending to be admitted for Ph.D. in Physics

> and Astronomy at UNC Chapel Hill, NC, my Aptitude Test,

> Quantitative Ability acore was 720 / 800, just allow me to

> again assure you!  Oh, and I still have my ETS score mailings,

> just in case you might like to examine same!

>   Now, when I lived in Fairfax County, Northern VA - [w]one of

> the most affluent in America - I would quiz the young adults at

> the swimming pool where I lived, circa 1999.  They could not

> correctly mentally convert the Fahrenheit temperature of 68

> degrees to its equivalent Celsius temperature of exactly 20

> degrees, saying they needed their Calculators to do that!

>   Now, fast forward to about 2 weeks ago at the swimming pool

> where I live here in North Austin.  I was talking with 2 young

> College age adults, and we got into Math., WOW!  So, I asked

> them what this number was, 0.434294481903....  They had no idea,

> however, the young lady told me she had Mathematica installed on

> her boyfriend's 64-bit computer.  So, we went to the boyfriend's

> father's apt., and they fired up Mathematica, and tried to find

> out together whatever that crazy number was!  And, they worked

> hard for about 30 minutes before giving up - well, the football

> game - Ohio State & our Longhorns - was about to begin, and that

> was also important to them.

>   I asked if I could try it out, after the game had started.

> They said I could.  Now, I hadn't used Mathematica for about 20

> years, and it employs some weird syntax, differing from that of

> bc, PARI/GP, Maple, maxima, et caetera.  So, I looked at the most

> extensive online help provided by Mathematica, and, within ~ 10

> minutes, I showed them what it - 0.434294481903... - was!  They

> were all (including Dad) happy, and so WAS I!!

>   So, what lessons might we glean therefrom?!  The use of complicated "Calculators", 

Graphing "Calculators", as well as

> vastly more powerful Computer Algebra software does a disservice

> to students who have NOT had a chance to really explore numbers -

> with mind, pencil, and paper - as I HAD up in primitive Canada

> so long ago, I believe!

>   Penultimately, then, what was that crazy number, please???!!!

>   "And ye shall know the truth, and the truth shall make you free."> (ref.: John 8:32, KJV, 1611) therefor! Tempus fugit et ad augusta per angusta. Nil desparare (Gauss), Joseph Roy D. North

-----Original Message-----

From: 
Jack Fretwell

Sent:
Friday, September 08, 2006 2:51 PM

To:
National Math Panel

Subject: RE: June 29th Public Comment

Hi Jennifer,
I can't make the Boston meeting and I know it's late, but  will you be able to do anything with the attached comment?

 

Jack Fretwell

Starboard Training Systems
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-----Original Message-----

From: 
Stan Doore

Sent:
Thursday, September 07, 2006 12:15 PM

To:
National Math Panel

Subject: Re: Comments followup

Hi:

I mailed a copy of the recommendations to Dr. Olsen at the NAS last week.  I then thought I should email a copy to you all.  I hope this didn't confuse you too much.  A copy of the letter is attached in PDF format.

 

Regards, Stan Doore
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-----Original Message-----

From: 
Melissa Kalinowski

Sent:
Thursday, August 31, 2006 7:56 PM

To:
National Math Panel

Subject: RE: National Math Panel Meeting in Cambridge from 9/13-14

Hi Jennifer,
Please accept the submission of written comments for the National Math Panel meeting. Best regards.

Melissa Kalinowski
Elementary Marketing Director 

PLATO Learning


[image: image4.wmf]Kalinowski.Melissa.do

c


-----Original Message-----

From: 
Ben Weintraub

Sent:
Wednesday, August 30, 2006 5:56 PM

To:
National Math Panel

Subject: National Math Panel Testimony

My name is Ben Weintraub.  I am the CEO of Merit Software.  Merit Software has been producing educational math software sold to schools since 1983.  I have been with the company since 1990.

When the No Child Left Behind Act was passed, we sought to conduct scientific-based research on the efficacy of our products.  Prior to 2001, Merit had received a lot of nice comments from teachers about our products. Many teachers had told us they were sure that our software was the reason that their students improved their math ability. 

The software is known for providing context-sensitive tutorials for students while tracking scores for teachers.  The approach allows students to apply skills as they learn them, breaks troublesome concepts down into understandable parts, provides multiple forms of help when needed, and enhances communication among students, teachers, parents, and administrators.

We felt that Merit programs were a good candidate to be the subject of research because all student work is done on the computer, time-on-task can be measured, and students advance when they demonstrate readiness.

In 2002 we began a research partnership with faculty at the Marshall University Graduate School of Education in West Virginia to evaluate Merit as a curriculum supplement.

The initial research was conducted on the use of Merit reading and writing programs at a rural middle school.  The evaluation was a longitudinal study and divided students into control and treatment groups.  The results showed that the lower quartile students made long-term gains in reading/language arts, and other subjects that were not covered by the software.  Math was one of these subjects. A paper about the research was published this summer in the Journal of Computer Assisted Learning.

In 2005 another study was started using Merit math software at a urban middle school.  In this evaluation, the school used our software for fractions, word problems, pre-algebra, and basic algebra.  The results showed that:

- The standardized test scores of the Merit treatment group were higher compared to those who did not use the software.

- The treatment has an extremely large impact.  An effect size of .844 was calculated for the treatment group's test scores.  Following established guidelines by Cohen, where .14 is considered to be a large impact, .844 indicates a substantial increase in math scores from pre to post test.

- A p-value of .001 was determined for the math scores of the treatment group.  This is evidence that these results were not a fluke or a statistical oddity.

- Positive results transferred to other areas of academic achievement. Gains were seen in test scores for science, social studies and reading/language arts.

- Socioeconomic variables, such as ethnicity and free-lunch eligibility, were found to be a statistically insignificant factor in overall test scores gains.

A detailed paper about this research, which has been submitted as exhibit to my testimony, was published this summer in i-Manager's Journal of Educational Technology.

In conclusion, today's curriculum supplements can be very powerful and can have a dramatic effect on student performance.  Clearly there are ways to prepare our nation's students for algebra.  The evidence shows that using supplemental software in schools can work.  

Not every math software product sold to schools does work, or can work.  However, the ones that will work provide personalized instruction; allow students to apply skills as they learn them; and tap into students' own desire to improve their skills. 

Please let me know if I can be of further assistance to the Panel.

Ben Weintraub

Merit Software
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-----Original Message-----
From: STANLEY DOORE [mailto:stan.doore@verizon.net]
Sent: Saturday, June 17, 2006 6:51 AM
To: National Math Panel
Subject: Suggestions & Comments for the NMP
Attached are two white papers (without graphics) which I gave to the NMP: one on the use of video game platforms for educational purposes and the other about teaching and using the International system of Units (SI) exclusively in science courses and classes.
 

I sent these together with five copies of the SI UNITS poster with a cover letter by mail to many members and ex-officio members of the NMP following its May 22 meeting.  (I couldn't find addresses for some members.)  Also, following is my letter to the editor published in The Washington Times on 2006 June 16 which should be of interest to the NMP concerning the evaluation of schools.
 

Please see that the NMP and others get these suggestions and information.
 

Regards,
 

G. Stanley Doore
email:  Stan.Doore@verizon.net
 

  From The Washington Times 2006 June 16 issue
  
    Evaluating schools 
    The manipulation of school evaluation, outlined in "Student pool manipulated for tests, report finds" (Nation, Wednesday) can be reduced substantially by using automated assisted learning (AAL). The article tells how schools use tactics to prevent students who perform poorly from taking tests used to measure school performance. 
    It's time to implement AAL across the board because it focuses on learners rather than on schools. Evaluation of schools can be an objective byproduct. 
    Video-game platforms such as the PlayStation Portable, Nintendo and other video devices are ideal for providing more flexibility and accountability in learning. Results can't be manipulated easily because progress (testing) is built into AAL software. AAL can measure how much students have progressed in a subject and help teachers identify much more quickly those who need help. It's student-centered learning. 
    Because scoring is inherent in the software, automated assisted learning scores could be used for graduation purposes. There would be no need for the "high stakes" mass testing and test-taking preparation being used now. Learners could progress at their own pace, wherever they are, at times convenient to them. Moreover, AAL could be used by people of all ages to help raise the education level of the entire population. AAL would be a consistent and known standard. 
    It's time to transform our education system into a modern system of learning using inexpensive technologies readily available. 
     
    G. STANLEY DOORE 
    Silver Spring 
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-----Original Message-----

From: 
Forrest Hobbs

Sent:
Thursday, June 15, 2006 3:58 PM

To:
National Math Panel

Subject: Math curriculum review

I would like to send information about the Math-U-See curriculum for 

the panels review.  Our website is www.mathusee.com.  We have been 

involved in the home school/private tutorial world and have grown into 

the recommended curriculum for most all learning challenged students.  

We are designed very differently than a standard school book with 

multiple strands of mathematics concurrently.  We use manipulative 

based methods up through Algebra 1 as well.  I am hoping to introduce 

the panel to what we have to offer children from Kindergarten through 

pre-Calculus/Trigonometry.  Thanks for your attention.

Sincerely, Forrest Hobbs; Regional Representative of Math-U-See, Inc.

-----Original Message-----
From: Joseph Malkevitch [mailto:joeyc@cunyvm.cuny.edu]
Sent: Thursday, May 11, 2006 10:20 PM
To: National Math Panel
Cc: joseph malkevitch
Subject: Mathematics Education
Dear Advisory Panel,

I have read President Bush's Executive Order which charges the National Advisory Mathematics Panel. I am concerned  that the way the charges to this Panel are framed, there is a high risk that a system which has been doing a good job and has been improving will be changed in a way that damages mathematics education in the United States.
In optimizing the teaching of mathematics in the United States we need to balance the need to train large enough numbers of STEM workers without producing the large number of math-phobic Americans which has been a consequence of America's approach to mathematics education in the past. Producing large numbers of math-phobic Americans produces a cycle where many children do not take the interest in STEM subjects that they might because of parental attitudes. Although America has brought forth such remarkable mathematicians as Michael Friedman, Stephen Smale, and William Thurston (to mention but a few), we have also for generations produced otherwise well educated Americans who openly acknowledge a lack of understanding of the purpose and value of mathematics. This, despite the fact that on a daily basis these individuals take advantage of cell phones, computers, DVD's, and medical imaging techniques which would not exist without mathematics developed in the 20th century.  
Currently, America is the envy of many countries (both in the Far East and Europe) in having developed highly creative practitioners of mathematics. Some statements in the Executive Order suggest to me a bias which will not give enough attention to new tools that are increasingly becoming part of K-12 curriculum (e.g. probability, statistics, graph theory, use of computers and calculators) and points of view about the reason to study mathematics (to get insight into questions about optimization, fairness, information, risk, etc.) in favor of unwarranted attention to mechanical skills in arithmetic and algebra. There are hints in the charge to the advisory panel that instead of optimizing mathematical content and conceptualization, the emphasis will be on regimentation of the way mathematics is delivered to the students. Instead of emphasizing traditional basic skills, we should be teaching mathematical modeling tools that make it possible to use mathematical ideas in a flexible way when faced with new situations. Let us not undo the progress being made by having innovative Liberal Arts mathematics courses in college that are helping educate future parents and Americans with a broader vision of what mathematics is truly about and how applications of mathematics pervade modern life. We need to broaden the reforms set in motion by the NCTM's Standards so that America can meet its needs for STEM discipline students while developing a general public who are knowledgeable about mathematics and its nature.
Sincerely,
Joseph Malkevitch
Joseph Malkevitch
Department of Mathematics
York College (CUNY)
Jamaica, New York 11451
PAGE  
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September 8, 2006


“Not Teaching”

My company provides software to help math students master basic computation. Early on, after watching a number of youngsters have fun with the program, I decided to present it to one of our county’s elementary math supervisors. I was pretty enthusiastic and excited when I made the call so I was totally unprepared for the reaction I got. The supervisor listened to my description of the program and replied, “We believe you potentially do more harm than good by asking children to memorize math facts.”


Frankly, I could hardly believe my ears. Since then, I’ve encountered other recommendations by educators and experts to “not teach” things. Marilyn vos Savant has described long division as “hardly better than pressing calculator buttons in a prescribed way.” Processes involving carrying and borrowing are no longer appropriate according to one leading textbook author. Similarly, he goes on, most other traditional algorithms should not be taught.


That some educators expend energy and comment on things that shouldn’t be taught seems strange to me, but I’ve come to learn a little of the rationale underlying “not teaching.” The strongest of these is found in the fairly well known expression “drill and kill.” This must have been at the heart of the supervisor’s comment, the notion being that some forms of learning are punishing to students and stifle their interest in math. Anyone who grew up with speed tests and flash cards knows there’s an element of merit to this idea. 


Another argument for not teaching something is that the investment in time and energy is not worth the payoff in terms of increased learner ability. The advent of calculators makes it possible to place a lot of computational skills into this category, e.g. long division.


A third reason to advocate not teaching something stems from the idea that learning it the wrong way or at the wrong time interferes with learning something else more valuable. You hear this a lot these days:


“If they can simply learn the formula, they won’t bother to study the underlying math.”


“I don’t want them to memorize math facts. I want them to understand the concepts and develop number sense.”


“If we teach traditional algorithms, students won’t get the benefits that come from creating their own.”


Reduced emphases on topics for the sake of student attitude or cost-effectiveness are one thing. But anyone interested in knowledge and learning ought to look very hard at suggestions that a learner is better off not knowing something.


Educational psychologists and learning theorists spend little time thinking about what not to teach. Their approach is that if a thing is worth knowing, the sooner it can be learned, the better. Generally, their approach is to figure out what students need to know, find out what they already know, and build from there. Most often, the easiest, least complicated things come first. 


In math education there are differences of opinion about what should come first. Because “opinion” is the operative word, these differences can be heated and unconstructively distracting. Facts, concepts, memorized processes, problem-solving – the debate goes on with debaters often arguing more from their instincts than from solid knowledge. The truth is that knowing a fact can be helpful in learning a concept and vice versa. Successfully applying a memorized formula just might help a student gain some insight into how and why it works.


 Noted psychologist, Robert Gagne, developed a hierarchy of learning that could be helpful here. Gagne ranked skill types according to their simplicity and their contribution to more complex skills. 


1. Near the beginning are verbal skills 


2. Used to describe facts


3. That may exist in patterns called concepts 


4. That form if-then relationships called rules or principles 


5. That work to develop problem-solving skills.


Based on his hierarchy Gagne would have no problem with a student having memorized the complete addition table even before learning to count. He would probably agree that something special must have occurred to make the task palatable to the learner, but he would predict that, however it happened, the student would now learn to count more quickly and comprehend addition concepts more easily when they were introduced.


Whether you adhere to Gagne’s hierarchy or not, it’s hard to argue with the notion that things build on one another and the more a learner already knows the easier it is to learn something new, especially under the guidance of an effective teacher.


Rather than argue about not teaching things, let’s identify the things that make up a math hierarchy and look for the best ways to help students learn them, as soon as they are able. If math facts are good to know, but “drill and kill” is a problem, let’s find a way to make the process successful and rewarding. If the cost of class time and effort is too high to spend on a topic, let’s find other ways for learners to get it.


Today, we have more capability than ever for developing good learning strategies and programs. Technology makes previously desirable but impractical techniques not only available, but extremely efficient. With personal computers, we have a whole new set of options for designing programs incorporating individualized instruction, self-paced learning, graphics, mixed media, and other proven educational techniques. We should no longer have to “not teach” anything. 


The real challenge facing math education is not making and defending decisions about what to teach and not teach. Whatever a teacher thinks a student will benefit from knowing belongs “in.” The challenge is in committing resources toward building effective and affordable programs to support that teacher.


__Jack Fretwell


September 8, 2006
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Presentation to the National Math Panel




September 14, 2006


There are three problem areas in elementary mathematics instruction, and they include: shallow mathematics curricula (over emphasis on rote memorization and low-level math skills), under-prepared teachers (lack understanding of how children learn math or conceptual understanding of key math concepts), and uninformative assessments (too broad to help teachers make meaningful and informed decisions in the classroom). I recommend the National Math Panel explore how instructional technology can support teacher professional development, classroom instruction, and student learning. Instructional technology allows the easy manipulation of models and math concepts difficult to reproduce offline, it provides convenient facilitation of presentations and assessments, and it is a natural draw for young students. 


In 1989, the National Research Council (NRC), the principal operating agency of the National Academy of Sciences in providing services to the U.S. government, began publishing a series of reports underscoring the need for everyone in an information-driven society and economy to achieve mathematics fluency. Despite this call, and despite fifteen intervening years of reform advocacy by organizations such as the National Council of Teachers of Mathematics (NCTM), recent NRC reports highlight many entrenched problems facing American mathematics educators. 


There is hope. Researchers continue to provide new evidence that the innovative practices recommended by NCTM and others do work. While for decades many Americans have declared, almost proudly, “I’m not good at mathematics,” the changing landscape of educational emphasis will, with concerted effort, one day make such admissions rare, and certainly not something to be proud of. 


One day, America will be a nation of mathematics—not mathematics in the sense of academics who devote their lives to advanced calculus, but mathematics in the sense of people who embrace mathematics as a useful, flexible tool and not as an abstraction to be feared or avoided. To get there will require some profound changes, however, in how schools approach mathematics instruction. 


Address Shallow Mathematics Curricula


One area in which schools need to improve, according to the NRC (2001), is in the depth of their mathematics curricula. The NRC comments: 


State, national, and international assessments conducted over the past 30 years indicate that, although U.S. students may not fare badly when asked to perform straightforward computational procedures, they tend to have a limited understanding of basic mathematical concepts. They are also notably deficient in their ability to apply mathematical skills to solve even simple problems. (p. 4) 


The NRC credits this limited understanding of basic concepts to mathematics curricula it characterizes as “shallow, undemanding, and diffuse in content coverage” (p.4). Whereas many other, higher achieving countries tend to go deeper into fewer concepts, American curricula cover more concepts, forcing superficial coverage. 


Widely used textbooks exacerbate the problem. The NRC (2001) notes, “To be sold nationwide, a textbook needs to include all the topics from the standards and curriculum frameworks of at least those influential states that officially adopt lists of approved materials. Consequently, the major U.S. school mathematics textbooks, which collectively constitute a de facto national curriculum, are bulky, address many different topics, and explore few topics in depth” (p. 37). 


As a publisher of supplemental curricula, PLATO Learning has looked at ways to leverage technology to provide deeper instruction and strengthen conceptual understanding of the big ideas in mathematics and complement classroom instruction supported by popular math textbooks. After significant R & D efforts, PLATO Learning released a new K–6 elementary mathematics curriculum called Straight Curve™ Mathematics in 2006. Rather than try to address a broad array of objectives in a shallow way, Straight Curve Mathematics targets those objectives deemed hardest for students to learn and hardest for teachers to teach. 


Every lesson in Straight Curve Mathematics contains five different activities, each with a distinct instructional purpose: 


· Online Mini-lessons—designed to help teachers deliver meaningful direct instruction 


· Online Investigations—designed to challenge students to find patterns or solve a significant problem in small groups 


· Workshop—whole-class discussion about the Investigation 


· Online Games—practice 


· Online Quizzes—formal practice and assessment 


The interactivity of instructional technology helps improve the teaching and learning of mathematics. One example is providing teachers with online lessons that can be projected into the classroom to support direct instruction or classroom discussion around key math principles. Another example is developing core math skills by playing online math games that are engaging and help students persist at mastering low-level math skills.


Use Meaningful Assessments to Impact Instruction


A second weakness of American elementary mathematics programs identified by the NRC is a lack of meaningful assessment. To be sure, American children face a great number of assessments, many of them carrying serious consequences for students, teachers, and schools. However, these summative assessments do not provide specific information to teachers that they can use to guide their day-to-day classroom teaching. Further, current forms of assessment encourage a specific style of instruction that emphasizes procedures and repeated practice over deeper development of mathematics concepts. A higher focus on formative assessment in the classroom is needed.


Even so, collecting data and knowing what to do with it or how to interpret it are two different things. The NRC notes (2001), “Teachers’ understanding of their students’ work and the progress they are making relies on the teachers’ own understanding of the mathematics and their ability to use that understanding to make sense of what the students are doing. Moreover, after interpreting students’ work, teachers need to be able to use their interpretations productively in making specific instructional decisions: what questions to ask, tasks to pose, homework to assign” (page 350). 


Here again technology can support teaching professionals to deliver formative assessments. Online formative assessment tools provide many benefits, including: automatic scoring of quizzes and assessments, support materials to interpret results, and quick feedback for making timely instructional decisions that will impact student learning.


Offer Sustainable Math Professional Development Opportunities


Finally, the NRC (2001) notes, “the preparation of U.S. pre-school to middle school teachers often falls far short of equipping them with the knowledge they need for helping students to develop mathematical proficiency” (p. 4). In an important study in the 1990s, Liping Ma compared the conceptual mathematical knowledge of American teachers with their Chinese counterparts. She gave a group of above average American elementary teachers problems like [image: image1.emf] and asked them to come up with models or scenarios to help students understand this problem conceptually. Almost none of the American teachers could give a real-world scenario that might lead to this calculation—with many of the teachers giving scenarios that really illustrated different problems like [image: image2.emf]. In contrast, the vast majority of Chinese teachers in the study could give a real-world application of this equation, with many teachers generating multiple scenarios. Ma notes that teachers who only understand mathematics as a series of rote procedures will only be able to teach it as a series of rote procedures (Ma, 1999). 


Deep conceptual understanding of mathematics is important, but teachers also need professional guidance about teaching strategies. Absent quality professional development, teachers tend to teach as they have always taught. Certainly, this inertia protects classrooms from premature adoption of educational fads, but it also excludes teachers from taking advantage of techniques developed or validated by rigorous research. 


The NRC, in fact, cites three types of preparedness needed by teachers: knowledge of mathematics, knowledge of students, and knowledge of instructional practice. In terms of knowledge of mathematics, the NRC notes (2001): 


Many recent studies have revealed that U.S. elementary and middle school teachers possess a limited knowledge of mathematics, including the mathematics they teach. The mathematics education they received, both as K–12 students and in teacher preparation, has not provided them with appropriate or sufficient opportunities to learn mathematics. As a result of that education, teachers may know the facts and procedures that they teach but often have a relatively weak understanding of the conceptual basis for that knowledge. Many have difficulty clarifying mathematical ideas or solving problems that involve more than routine calculations. For example, virtually all teachers can multiply multi-digit numbers, but several researchers have found that many prospective and practicing elementary school teachers cannot explain the basis for multi-digit multiplication using place-value concepts and the underlying properties for adding and multiplying. In another study, teachers of fourth through sixth graders scored over 90% on items testing common decimal calculations, but fewer than half could find a number between 3.1 and 3.11. (p. 372) 


As for knowledge of students and instructional practices, the NRC, among others, has observed the remarkable consistency of instructional practices in mathematics over the past 100 years. Despite real advances in what we know about mathematics pedagogy, surprisingly little has changed in the classroom. 


One way to address this challenge is through the use of instructional technology designed to support classroom teaching. For example, Straight Curve Mathematics supports teachers' conceptual knowledge of mathematics and how it applies to instruction. The interactive curriculum has embedded teacher support materials that provide teachers with a variety of resources, including guidance about anticipated misconceptions and how to address them. Beyond the teacher support materials, every electronic lesson begins, by default, with a Mini-lesson. The Mini-lesson is a direct instruction component, designed to guide teachers toward making successful presentations of the content. The Mini-lessons are flexible enough to support experienced teachers, but have enough embedded support to guide teachers toward providing students with conceptually deep and correct instruction, all the while upgrading their own knowledge of mathematics concepts. Every Mini-lesson includes an on-call narrator that teachers can use to preview the instructional content to help them prepare for teaching it. The narrator, along with the teacher support materials, provides positive teaching models. 


Based on my previous comments, I encourage the National Math Panel to explore how instructional technology can support teacher professional development, classroom instruction, and student learning. PLATO Learning advocates placing emphasis on the teacher as instructional leader and utilizing technology to provide resources that can dramatically improve academic performance in elementary mathematics classrooms. 
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G.   STANLEY   DOORE


2913 Shanandale Drive


Silver Spring, MD  20904-1822


Tel.:  301.572.4939    Cell: 301-346-2662


E-mail:   Stan.@doore.net


2007 May 18


Transform Education  -  Use Virtual Schools and 
Interactive Student Centered Learning (SCL)


“Any Time, Any Place, Any Path, Any Pace” is the Florida Virtual School motto.


This motto and Student Centered Learning (SCL) can be fulfilled by using current handheld
devices such as video game, television, cell phone and similar inexpensive DVD, flash memory
and the new blue-ray platform technologies now in the market place.  And, they do not require or
rely on the expensive Internet services and connections.


National Math Panel recommendations do not include this approach to learning.  They must.


Course material for math, science, English and other subjects is well-known for PreK-12 otherwise
text books would not be published.  It’s now time to transform the education process from the
traditional bricks and mortar approach and use teachers as coaches to show  students how to learn
and how to use and apply various subjects in real life.


The flexibility of handheld portable interactive video devices can enhance and speed the learning
process.   They allow individual students to progress at their own rates.  These devices also can
provide scoring and assessment virtually instantaneously rather than wait periodically for days,
weeks, months and years as current assessment procedures do.  Interactive SCL will help to
minimize or avoid high-stakes testing and focus on current, immediate and focused learning.


Math subject matter through differential calculus with branches to geometry and statistics is well-
known.  Therefore it can be programmed and enhanced into software for these devices.  Standard
or benchmark curriculum software can establish what’s needed to be learned for high school
graduation.  Levels of achievement can be set by state and local governments.  Commercial
software and techniques then can be developed and assessed against the benchmark or standard.


It’s now time to implement these well-known interactive technologies and practices.  That’s my
recommendation.


FYI, attached are recommendations which I submitted to you, the National Math Panel a year ago.  
I don’t see them discussed or incorporated in NMP proposals.  Why not?


Regards, 


Stan Doore


Attachment
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Silver Spring, M D  20904-1822
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2006 May 22


Transform Education - Use Game Platforms 


Automated Assisted Learning (AAL) allows mobility and flexibility when game platforms and new
technologies are used.  AAL doesn’t require as many dedicated facilities since it can be used in
vehicles, at home, in libraries, in boys and girls clubs and many other places including places of
supplemental instruction.  Game platforms (see attachment) don’t need to be connected to the
Internet although they can be for deeper and more expansive learning, investigation and
assistance.


The Florida virtual school motto is: “Any Time, Any Place, Any Path, Any Pace.”  AAL is
ideal for distance learning and can be integrated with a variety of specialized training such as
vocational training while providing for basic English, math, science and history training as well.


Education consists of two major components - WHAT to learn (content) and HOW to learn the
content and how to relate the content to other subjects.  Automated Assisted Learning addresses
the content and some relationships. It has been used since the 1960s.  Teachers or subject
knowledge people are needed to teach the how to learn component, to assist students in learning
subject material, to provide guidance and to provide more expansive learning.


In short, automated assisted learning is needed to transform the education system to improve the
learning process, to help the NO Child Left Behind (NCLB) effort and to contain the cost of
education - bricks, mortar, personnel, materiel and transportation.  AAL helps to remove existing
barriers (grade levels) to learning and allows people to fulfill their capabilities through self-paced
learning as they choose.  This can be done at lower cost because many tens of millions of
inexpensive game platforms are already in homes, and, they are increasing in numbers rapidly.


Game platforms such as PlayStations, Xboxs and Nintendos are much less expensive, less
complex and more powerful than most home computers with conventional keyboards.  More than
100 million are being used in the US by people of all ages, but not by the education establishment. 
Newer game platforms, and other devices, use WiFi and can be used with the Internet.


High school graduation and other requirements are known, otherwise tests could not be
developed.  For example, the Karaoke approach with voice recognition and feedback in learning 
to pronounce English words must be included with spelling, meaning, parts of speech and other
components in an AAL course.  In math, an AAL course from zero through differential calculus,
with side tracks for statistics and geometry included, needs to be prepared as a standard.


Video game platforms are ideal for learning.  They have triggers to replay instantly material to be
reviewed and to skip forward over material already learned.  Also, with a press of a button, the
learner can freeze-frame a graphic or picture to allow more time to study it.  And, all this can be
done while keeping score (assessment).  It’s good for all ages - Pre-K and adults alike.


The education system needs to be transformed.  The AAL-video game platform approach to
learning can provide flexibility, improve productivity and can standardize it at lower cost.
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G.   STANLEY   DOORE


2913 Shanandale Drive
Silver Spring,  MD   20904-1822


Tel.:  301.572.4939   E-mail:  Stan.Doore@verizon.net


2006 May 22


The International system of Units (SI) is metric; however, not all metric is SI.


Since the U.S. falls short of other industrialized countries in graduating students from high school
in science, kids need to be educated in the basics at the earliest.  That begins with learning the SI,
the common language of science, its derivatives and the relationship of the units.  The BIPM has
just released the new 2006 SI brochure which describes the official SI.


In co-operation with the U. S. Metric Association (USMA), (www.metric.org) the Rotary Club of
Rockville, Maryland, published the SI chart in poster size (11" x 17").  The original chart may be
found on the USMA web site in page size format.    The poster has been given to libraries,
schools, science fair winners, organizations and others.  Credits and advertising may be  placed at
the bottom of the chart for those who wish to give the chart away free of charge.  The DC
Chapter of the American Meteorological Society (AMS) has been very helpful in distributing the
poster.  The feedback has been very positive.


 Don Hillger of the USMA and Colorado State University prepared this simplified version with
suggestions from Stan Doore.  Peggy Carr, owner of the Sir Speedy franchise in Rockville, MD,
made the chart into a poster.  Dr. Barry N. Taylor, who was the US Representative to the weights
and measures international convention in Paris during the 1960s, devised the original diagram
which was quite complex.  Stan and Peggy are past presidents of the Rotary club.


The purpose is not to try to convert the public to metric, but to educate students to the SI in their
science courses and classes since they need to know science to graduate from high school. 
Eventually, they may ask why the SI is not being used in the marketplace.


The SI is a logical, coherent and practical system of units.  For example, a millimeter of rain over
one square meter is a liter (L) of water (cubic decimeter - 10 cm ).  A liter of water weights (has a3


mass of) one kilogram (2.2 pounds).  Therefore, 1000 L of water is a cubic meter (m  or one3


kiloliter - kL) and weighs one metric tonne (1000 kg or 2200 pounds).  Simple when put in
everyday context.  However, scientists should use conventual scientific notation like dm  instead3


of L and m  for cubic meter instead of kL.  There are many other examples.3


This effort began in 2001 when Stan found middle school science teachers using both English and
metric units in their science classes and metric was being taught in math class.  A letter to Dr.
Jerry Weast, Superintendent of Montgomery County Public Schools (MCPS), resulted in the
adoption of the SI and teaching and using the SI in science courses and classes.  The MCPS has
about 140,000 students.  Weast said on a couple of occasions that he is committed to the SI.   In
fact, questions involving the SI may appear on exams for high school graduation in Maryland.


The European Union (EU) has adopted the policy that all products must be labeled in metric only 
by year 2010.  Companies that wish to trade with the EU must adhere to this policy.  Therefore,
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most would like the US to allow metric-only labeling to help minimize costs.  Products in the US
are now labeled in metric along with English units.  Some containers are rationalized to metric
units while others are rationalized to English units.  SI only labeling should help to speed the
rationalization of products to the SI and help to reduce the aggravation of conversion.  It would 
make the selection of products more user-friendly.


While the use standards is a major concern, the International Standards Organization’s (ISO)
date/time format should be adopted to avoid errors and misinterpretation.  The ISO format is
year-month-day (yyyy-mm-dd).  This clearly distinguishes dates used by the US (mm-dd-yyyy)
from the rest of the world (dd-mm-yyyy).  The ISO format is being used increasingly in the US. 
Universal coordinated time (UTC), formerly GMT, is represented by plus or minus hours from
Greenwich, England (Zero or Z).  Minus represents time zones in hours to the west while the plus
represents time zones in hours to the east.  Zero of course remains Greenwich Time.


Thomas Friedman in his book “The World is Flat” describes how advances in communications and
transportation technologies are removing time-distance barriers.  With these advances, the US
must adapt by adopting the SI and the ISO date-time standards exclusively to ensure accurate and
effective communication.


G. Stanley Doore
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G.   STANLEY   DOORE


2913 Shanandale Drive


Silver Spring, MD  20904-1822


Tel.:  301.572.4939    E-mail:   Stan.Doore.@verizon.net


Letter to NMP Members mailed in May 2006


Congratulations on your selection and agreeing to serve on the National Mathematics Advisory
Panel (NMP).  The first meeting of the NMP raised a number of questions and concerns.


Here in Montgomery County, Maryland, I’ve been advocating the use of video game platforms
for educational purposes, and teaching and using the SI (International System of Units)
exclusively in science courses and classes.


The enclosed white papers, which I prepared, give a brief overview of them.  Also, enclosed are
posters of SI relationships diagramed.  The posters show how the SI units are related.  Our
Rotary club is distributing them freely.  


The SI is THE international standard which every student should know.  The SI is metric but not
all metric is SI.  The SI is now being taught and used exclusively in science courses and classes in
the Montgomery County Public School system which has about 140,000 students.


And, video game devices like those shown can be used for Automated Assisted Learning (AAL)
“any time, any place, any path, at any pace”(the Florida Virtual School motto).


I hope you find this information useful in your deliberations with the NMP.


Regards,


Enclosures





		Page 1




_1236778169.pdf


Page 1 of  1


G.   STANLEY   DOORE


2913 Shanandale Drive


Silver Spring, MD  20904-1822


Tel.:  301.572.4939    E-mail: Stan.Doore.@verizon.net


2006 May 22


Transform Education - Use Game Platforms 


Automated Assisted Learning (AAL) allows mobility and flexibility when game platforms and new
technologies are used.  AAL doesn’t require as many dedicated facilities since it can be used in
vehicles, at home, in libraries, in boys and girls clubs and many other places including places of
supplemental instruction.  Game platforms (see attachment) don’t need to be connected to the
Internet although they can be for deeper and more expansive learning, investigation and assistance.


The Florida virtual school motto is: “Any Time, Any Place, Any Path, Any Pace.”  AAL is ideal
for distance learning and can be integrated with a variety of specialized training such as vocational
training while providing for basic English, math, science and history training as well.


Education consists of two major components - WHAT to learn (content) and HOW to learn the
content and how to relate the content to other subjects.  Automated Assisted Learning addresses
the content and some relationships. It has been used since the 1960s.  Teachers or subject
knowledge people are needed to teach the how to learn component, to assist students in learning
subject material, to provide guidance and to provide more expansive learning.


In short, automated assisted learning is needed to transform the education system to improve the
learning process, to help the NO Child Left Behind (NCLB) effort and to contain the cost of
education - bricks, mortar, personnel, materiel and transportation.  AAL helps to remove existing
barriers (grade levels) to learning and allows people to fulfill their capabilities through self-paced
learning as they choose.  This can be done at lower cost because many tens of millions of
inexpensive game platforms are already in homes, and, they are increasing in numbers rapidly.


Game platforms such as PlayStations, Xboxs and Nintendos are much less expensive, less complex
and more powerful than most home computers with conventional keyboards.  More than 100
million are being used in the US by people of all ages, but not by the education establishment. 
Newer game platforms, and other devices, use WiFi and can be used with the Internet.


High school graduation and other requirements are known, otherwise tests could not be developed. 
For example, the Karaoke approach with voice recognition and feedback in learning  to pronounce
English words must be included with spelling, meaning, parts of speech and other components in
an AAL course.  In math, an AAL course from zero through differential calculus, with side tracks
for statistics and geometry included, needs to be prepared as a standard.


Video game platforms are ideal for learning.  They have triggers to replay instantly material to be
reviewed and to skip forward over material already learned.  Also, with a press of a button, the
learner can freeze-frame a graphic or picture to allow more time to study it.  And, all this can be
done while keeping score (assessment).  It’s good for all ages - Pre-K and adults alike.


The education system needs to be transformed.  The AAL-video game platform approach to
learning can provide flexibility, improve productivity and can standardize it at lower cost.
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Making the cut: the impact of an integrated
learning system on low achieving middle school
students
B. O’Byrne, S. Securro, J. Jones & C. Cadle
Marshall University Graduate College, South Charleston, WV, USA


Abstract Research in integrated learning systems has demonstrated a need for rigorous studies that


identify how such systems influence learning, and in particular that of low achieving stu-


dents. No Child Left Behind legislation mandated evidence-based interventions as the


standard for instructional approaches in American public schools. This quasi-experimental


study investigated the impact of Merit literacy software on students in West Virginia. The


study confirmed that the software supported the reading and language arts curriculum and


significantly improved the scores of low achieving middle school students on three variables


of the WESTEST, a criterion-referenced state test: reading and language arts, science, and


social science. This integrated learning system was effective with rural and urban school


populations.


Keywords empirical research, integrated learning system, low achieving students, rural, urban.


Testing mandated by the No Child Left Behind Act


(2001) identified thousands of students who failed to


meet state and national literacy standards. Local and


state administrators were left with the task of evalu-


ating and selecting evidence-based literacy programs


to meet the needs of students, especially low achieving


students. Software companies, claiming exciting


learning gains associated with their products, offered


timely support (No Child Left Behind Dominates at


FETC 2003). However, these programs are especially


challenging to assess because of the lack of systematic


research demonstrating their effectiveness in helping


students learn. Whether or not you believe in the in-


creased focus on testing, as an educator, you have an


interest in how ILS are evaluated and how they meet


the needs of children who struggle.


Merit Software Corporation commissioned this


study as part of ongoing product testing. The research


team designed the study, coordinated the project with


school administrators, trained the participating tea-


chers in use of the software, and collected and ana-


lysed the data. This study is a follow-up and extension


of an earlier study conducted at Calhoun Middle


School in Mount Zion, West Virginia. The first study


concluded that Merit Reading software improved the


achievement of students in grades six and eight on all


nine of the SAT-9 variables measured in the study


(Jones et al. 2004-2005). The current enquiry wanted


to find out if this ILS continued to improve the


achievement of students at Calhoun Middle School,


and in particular, low achieving students. To further


assess the impact of the software on student achieve-


ment, the study compared the results of participants


from Calhoun Middle School, a rural school, to those


attending Grandview Elementary, an urban school in


West Virginia.
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Review of the literature


The dual objectives of improved test scores and re-


search-based instruction have renewed interest in ILS


evaluation. Yet validation of software programs by


software developers remains the exception rather than


the rule, and, according to Buckleitner (1999), has de-


clined since 1984. Zane and Frazer (1992), replicating


the work of Truett (1984), found that few software


companies field test their products and fewer still vali-


date learning claims associated with ILS. These authors


contend that software companies are responsible for


demonstrating the value of their products in much the


same way that developers of standardized tests are re-


sponsible for ensuring that their products meet stated


claims. Empirical testing is the professional standard


expected to validate educational gains, yet Jones and


Paolucci (1999) noted that only 5% of published re-


search concerning the effectiveness of ILS is sufficiently


empirical and quantitative to support conclusions. There


is no debate about the need for research on the impact of


ILS on what and how children learn (Underwood &


Brown 1997); salient questions are the kinds of research


that needs to be done and the impact of ILS on different


student populations.


One strand of ILS research has investigated the


impact of design features on student learning. Kemp


(1997) found that software offering students some


control over the amount, review, and sequence of in-


struction resulted in higher achievement and better


attitudes towards learning. Software that included


embedded cognitive strategies such as repetition and


rehearsal of content, paraphrasing, drawing inferences,


and generating illustrative examples provided students


with a learning advantage by moving students from a


faulty perception to a more accurate understanding of


concepts. Multi-tiered scaffolding of instructional


support, still graphics, devices such as voice-activated


software and touch screens, and varying wait time


between completed tasks supported sound teaching


practices and enhanced student interest (Lewis 1999).


Management systems that gather data automatically


and can be printed out in a series of different reports


are now enhanced by flexible delivery systems adap-


table to different learning/teaching needs and course


options (Brown 1997).


In the wake of the No Child Left Behind legislation,


American educators are taking serious interest in


programs that aid student skill acquisition, strategy


activation, and can be managed by subject specialists


rather than an IT specialist (Maddox 1991; Papert


1993). Such systems support authentic, integrated in-


struction (Shade & Watson 1990). Case and Truscott


(1999) cautioned that many teachers express frustra-


tion with rigid, ‘skill-driven’ reading software pro-


grams that do not expose students to authentic literacy


tasks. Furner and Daigle (2004) and Goyne et al.


(2000) developed guidelines and surveys to evaluate


the quality of software. Hoffmann (1985) suggested


that the concept of ‘utility’ might be a refinement on


that of quality because no software is good for all


learners and for all learning.


A second strand in software research featured stu-


dies that demonstrated the positive effects of ILS


through ‘before and after’ analysis of results on stan-


dardized tests. ClassWorks implemented in the curri-


culum of George Middle School in Portland, Oregon,


correlated with significant improvements in reading


and mathematics scores on state tests, including a 25%


increase in eighth grade reading scores and a 50%


increase in mathematics scores from 2000 to 2001


(George middle school increases student learning with


comprehensive learning system 2002). Student reading


comprehension at Humble Middle School in Humble,


Texas showed gains of 1.13–1.45 years, based on


analysis of pre- and post-results of the Gates-MacGi-


nitie reading test, following introduction of Autoskill


International reading software program in 1992–1993.


Participating special education students showed gains


in reading comprehension skills at three times the rate


of previous years (Texas middle school adopts soft-


ware for reading assessment and instruction 1995).


A third strand of research investigated the impact of


ILS on the literacy achievement of specific student


groups, chiefly struggling readers and ‘at-risk’ stu-


dents, through studies where the experimental group


served as its own control with pre- and post-test scores


identified as the critical variable. Students in grades


one through three at a rural district in Nebraska who


were in the 50th percentile or lower in both reading


and mathematics on the California Achievement Test


(CAT) reported a statistically significant increase at


the 0.006 level and 0.001 level, respectively, on Mixed


Subjects Analysis of Variance Tests of Between-


Subject Effects associated with use of Computer


Curriculum Corporation software (Isernhagen 1999).
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An intervention using the RITA system resulted in


significant overall improvements in comprehension


and accuracy of eight seriously disadvantaged middle


school children in the United Kingndom. Pre- and


post-tests administered using the Wechsler Objective


Reading Dimension (WORD) and the Neal Analysis


of Reading Ability showed that accuracy improved


from 8.34 to 8.47 years; comprehension scores in-


creased from 7.95 to 8.55 years (Lynch et al. 2000).


Traynor (2003) demonstrated the impact of Skills


Bank Corner Stone in improving the performance of


four student groups at a Bloomington middle school:


special education, sheltered English immersion (non-


English proficient), traditional English immersion


(limited English proficient), and regular education.


These students completed a pre- and post-test for the


capitalization subject area, chosen because it con-


tained the most pre-test scores (n 5 161). A dependent


t-test showed a statistically significant difference be-


tween pre- and post-test scores for the entire sample


and for each of the four student groups.


A fourth strand of research conducted experimental


studies to assess the impact of ILS on student learning.


Ligas (2002) conducted a 5-year longitudinal study


that examined the impact of computer-assisted in-


struction on reading achievement of ‘at-risk’ elemen-


tary and middle school students in Broward County,


Florida. The study found that the group of students


who used the software for 12 h or more outperformed


the group of students who did not use the software, or


used it less than 5 h, by 7.74 points on the SAT-8


Reading Comprehension average normal curve


equivalent (NCE) scores. Mann et al. (1999) conducted


a study of West Virginia’s Basic Skills/Computer


Education (BS/CE) by analysing results from a re-


presentative sample of 950 fifth-grade students from 18


elementary schools across the state. The study showed


that the longer students participated in the BS/CE, the


higher their test scores on SAT-9. These experimental


longitudinal studies obviate many of the limitations of


the earlier studies. However, longitudinal studies make


it more difficult to control variables that influence


student learning such as teachers, instructional meth-


ods, texts, and student motivation.


One experimental study demonstrated that use of


the CAI program, Communism and the Cold War,


improved the social studies achievement of high


school students in a culturally diverse Brooklyn, New


York high school. Researchers used a pre-test–posttest


experimental design with a random sample of 10th


grade social studies students. Both the experimental


and the control group had similar scores in global


studies before the intervention; both groups had the


same teacher, used a common text, and met 5 days a


week. At the end of the study, the experimental group


achieved statistically significantly higher scores than


the students in the comparison group on a post-test


based on items from a global studies unit of the New


York Regents Examination (Adonri & Gittman 1998).


However, more extensive experimental studies in the


United Kingdom commissioned by NCET (now BETA)


on the impact of SuccessMaker on reading development


and achievement showed an inconsistent pattern, and in


some cases, use of ILS was associated with lower stu-


dent attainment (Wood 1998). Some research supported


the view that ILS was more effective for high and low


achieving students but had little influence on students in


the middle range (Becker 1992). ILS appear to be more


effective on aspects of learning that are rule based such


as spelling and less effective on dimensions of learning


that are associative such as interpretation of a text


(Wood 1998). An emerging trend in recent research


found more significance in the ways schools in-


corporated the software into learning activities and the


willingness of teachers to change their ways of teaching


(Underwood 2000; Ainsley et al. 2002).


While the research generally confirmed that the use of


ILS is consistent with higher standardized test scores,


the lack of rigor in the design of many of the studies


raised questions about the findings. The first strand of


the research, valuable in establishing the features of an


effective ILS, relied on analyses of surveys and de-


scriptive statistics to support findings. The absence of


control groups, prevalent in studies in the second strand


of the review of research, limited the validity of the


findings. Further, the diversity of classroom conditions,


including teaching style, texts, and other learning ac-


tivities made it harder to identify the ILS as the factor


that accounted for improved test scores. The third re-


search strand more narrowly focused on ‘at-risk’ stu-


dents or struggling readers but typically measured


effectiveness with a pre- and post-test model much like


that found in strand two. Again, control groups were


frequently absent. Further, virtually none of the studies


was replicated at different times or with different stu-


dent groups to verify the reliability of the results.
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The absence of a comparative analysis of test scores


of participants to other groups of students, character-


istic of most studies, raised the possibility that gains


could be attributed to factors other than the ILS in-


tervention. Comparing groups within a school, a


methodology described by Wood et al. (1999), gives a


finer gauge of the impact of the intervention on


learning groups within a common environment.


The fourth research strand featured three experi-


mental studies that demonstrated the impact of an ILS


on student learning but only one, Ligas (2002), fea-


tured software specifically designed to support reading


and writing curricula. A promising experimental study


on social studies (Adonri & Gittman 1998) was also


limited by the relatively small number of participants


(n 5 70). A larger experimental study in the United


Kingdom found mixed results on the impact of ILS on


student attainment (Wood 1998). A longitudinal study


established a weak link between ILS and American


student achievement (Weaver 2000), similar to results


in a study from the United Kingdom (Moseley et al.


1999). The scarcity of such rigorous studies attests to


the difficulty of conducting experimental research in a


school setting and the mixed results suggest a need to


refine and narrow research questions. One clear need


that emerges from the review of the literature is for


rigorous experimental studies that identify specific


student groups advantaged by ILS.


Research questions


Informed by the issues raised in the review of the


literature, this investigation examined the impact of


the Merit reading and writing ILS on student learning


and achievement, and in particular, on low achieving


students through a quasi-experimental study with


random groups. Three questions drove the research:


1. Did the reading and writing ILS continue to have a


positive impact on middle school students’


achievement, as measured by WESTEST results?


2. Did the reading and writing ILS have a significant


impact on the performance of lower achieving


middle school students?


3. Did the reading and writing ILS have the same


impact on the achievement of students attending


rural and urban schools?


Project settings


A rural and an urban school


A large, rural school was selected to determine if the


software made a difference in the achievement of


lower achieving students. An urban school was chosen


to determine if the software intervention was equally


effective in both settings. Calhoun Middle School is a


rural school on the Ohio River in northwestern West


Virginia that serves students from grades five through


eight, roughly ages 11–15. Grandview Elementary


School is 3.8 miles from Charleston, a major city and


the state capital; it serves students from k-grade 5,


roughly ages 5–11.


The demographics of rural and urban living in West


Virginia are studies in sharp contrasts. According to a


2000 census, the population of Calhoun County was


7582, that of Kanawha over 200 000. Virtually 100%


of the population of Calhoun County was Caucasian


while 7% of Kanawha County was African American;


at Grandview Elementary the percentage of African


American was 19%. The unemployment rate in Cal-


houn was 12% in 2000, double the rate in Kanawha


County. The average household income in Kanawha


County was $33 766; in Calhoun the figure was


$21 578. In Calhoun, over 25% of persons lived below


the poverty level while in Kanawha the figure was


14.4%. While Calhoun County had only one com-


prehensive Middle/High School, Kanawha County had


several k-5 elementary schools, k-8 schools that


combine elementary and middle school, 6–8 middle


schools, and 9–12 high schools. Across the state,


particularly in urban settings, grade five is housed at


either a grade or middle school facility, depending on


school enrollment patterns.


The two schools selected for this study, however,


shared many education-related characteristics. The


education levels of teachers at both schools exceeded


the state average for teachers with post-Bachelor’s


education. The average years of experience of teachers


at both Grandview (18.1) and Calhoun Middle School


(16.9) fell below the state average (18.5). Calhoun


Middle School had an average class size of 18.8; that


of Grandview Elementary was 14.7. Students at both


schools followed a core curriculum, without electives


or streaming and had uninterrupted literacy blocks of


90 min or longer. In 2002–2003, students in grades 5,


6 at Calhoun scored below state averages on the total


Integrated learning system on low achieving middle school students 221


& 2006 The Authors. Journal compilation & 2006 Blackwell Publishing Ltd







Basic Skills Percentile SAT; students in grades 3 and 4


at Grandview Elementary also scored below state


averages scores. However, students scores on the


SAT-9 improved the longer they remained at both


schools; SAT-9 scores of grade 7 students attending


Calhoun Middle School as well as those of grade 5


students at Grandview were higher than state averages.


Curriculum


A change in state-wide assessment in 2004 had sig-


nificance for this study. The West Virginia Department


of Education changed its standardized assessment in-


strument from the norm-referenced SAT-9 to the


WESTEST, a customized, criterion-referenced test


aligned to West Virginia’s Content Standards and


Objectives (CSOs). The WESTEST identifies students


at the Distinguished, Above Mastery, Mastery, Partial


Mastery and Novice levels through a range of scores at


each level. The cut scores for each range were field


tested between 2003 and 2005 and continue to be re-


fined. Results from the WESTEST inform curriculum


planning and development.


The language arts curriculum for grades six through


eight at Calhoun County Middle and Grandview Ele-


mentary School is aligned to West Virginia Reading


and Writing Content Standards and Objectives (CSOs).


Teachers are expected to use programs and learning


experiences that support the CSOs. The content of the


software units used in the study aligned with 73.3% of


the Reading and Language Arts CSOs for grades 5–8.


Procedures


Description of the ILS


Merit shares the features of modules and a manage-


ment system, common to all ILS. The modules pro-


mote automatic recall of core content and concepts,


leading to effective, efficient problem solving of


complex tasks (Bruning et al. 1999). Bindig (2002)


described Merit modules as ‘tutorials’ rather than


‘drill and practice’ because they require higher levels


of cognitive thinking and use of metacognitive stra-


tegies associated with reading. In addition, the writing


software provides students with choices, decisions,


and multiple completion paths, enhancing cognition


and learner motivation. Formative feedback, scor-


ekeeping and record keeping enable students and


teachers to monitor progress. When encountering a


problem, students can access several forms of assis-


tance that review concepts, show examples, and pro-


vide opportunities to retry a skill. Students and


teachers can alter sequence and repetitions to max-


imize learning. A set criteria needs to be attained to


satisfactorily complete a unit. Exercises can be reset


with different examples. Students control the degree of


assistance they require and can immediately re-enter


the sequence of unit activities.


The study employed seven Merit programs:


� Accu- Reading Units 1–6


� Vocabulary Fitness Units 1–4


� Vocabulary Stretch Units 1–4


� Paragraph Punch Units 1–5


� Essay Punch Units 1–3


� Grammar Fitness Units 1–3


� Writing Fitness Units 1–3


Creation of treatment and comparison groups


The summer before the start of the 2003–2004 school


year, the principal of Calhoun County Middle School


used a computer-scheduling program to place sixth,


seventh, and eight graders, ages 12–15, into 12 het-


erogeneous classrooms (four classes per grade) based


on classroom assignment, grade level, and needed


skills. The computer-based program also assigned


teachers to these classrooms based on grade and sub-


jects taught. The principal at Grandview Elementary


randomly assigned students ages 11–12, to two fifth-


grade classes. The intervention began in the winter


semester 2004 at both schools. One teacher at each


grade level taught the treatment sections. A different


teacher at each grade level taught the comparison


groups. Where needed, teachers selected which of


their classes would be in the treatment group.


Scheduling and teacher planning considerations


made it difficult to balance the comparison and treat-


ment groups. There were 172 students in the treatment


group at Calhoun: 72, 50, and 50 respectively from


grades 6, 7, and 8. There were 66 students in the


comparison group: 19 from grade 6, 22 from grade 7,


and 25 from grade 8. There were 44 grade five parti-


cipants in the Grandview group, 23 in the treatment


group and 21 in the comparison group.
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Activities of treatment groups


The treatment groups received 90 min of intervention


per week, although Calhoun split this time into two


sessions per week and Grandview into three. Students


in the treatment groups followed the regular classroom


program for the remainder of the literacy block.


Where the software instruction displaced curricula, the


treatment groups did not make up work.


Activities of the comparison groups


The comparison groups at Calhoun and Grandview


followed the regular reading and language arts curri-


culum, tied to West Virginia CSOs. Teachers selected


reading materials and developed instructional activ-


ities to facilitate student mastery of state content


standards and objectives. Grade six and seven students


at the Calhoun Middle School had reading and writing


lessons in a 90 min period based on Elements of Lit-


erature (Introductory Course) and The Writer’s Craft;


grade eight students has lessons based on Elements of


Literature (Second Course) and Elements of Language


(Second Course). Grade five students at Grandview


Elementary had literacy activities based on the Scott


Foresman Fantastic Voyage. Their two and one-half


hour daily literacy block included guided reading,


writing, and responding to literature, and 30 min daily


on the computer program, COMPASS.


Study design and methodology


The study employed a quasi-experimental post-test


design to assess the impact of Merit software on the


achievement of Calhoun students, especially low


achieving students, and on students attending rural and


urban schools. The study lacked random selection but


had random assignment. Several measures from the


GRADE Test, including pre-test sentence, passage


comprehension, and vocabulary confirmed no statis-


tical differences between the treatment and compar-


ison groups and established the equivalency of groups.


The study used a post-test only design to measure the


impact of Merit software on treatment and comparison


groups because the WESTEST, the standardized test


used in West Virginia, was first administered after the


study had started.


The first research question, the impact of the in-


tervention on the achievement of Calhoun Middle


School students, was addressed through descriptive


statistics. The dependent variables were reading and


language arts, social studies, science, and mathematics


raw test scores from the 2004 WESTEST.


The impact of the intervention on low achieving


Middle school students was addressed through analy-


sis of raw score ‘quartile’ differences between the


treatment and comparison groups at Calhoun Middle


School, as measured on four measures from the


WESTEST. To obtain the analysis, frequency dis-


tributions were obtained by employing the descriptive


statistics function on SPSS. The results provided dis-


tributions with raw scores arranged from lowest to


highest and the related cumulative percentage for gi-


ven variables. Using these percentages, raw score in-


tervals were derived for each quartile (25, 50, 75) for


the treatment and comparison groups. For each de-


pendent variable, the associated raw test scores were


tabulated into the data editor and an independent


samples t-test was obtained for each quartile. To en-


sure equivalent group variability, the t-test for in-


dependent samples used throughout the data analysis


included Levene’s Test for Homogeneity of Variance.


To determine the impact of the treatment on stu-


dents at an urban and at a rural school, a two-way


ANOVA analysis of WESTEST data in mathematics


and reading was completed. The independent vari-


ables were school and assignment to treatment or


comparison groups.


Findings


Question one: did the reading and writing ILS


continue to have a positive impact on middle school


student achievement, as measured by WESTEST


results?


Results from the WESTEST 2004 demonstrated dif-


ferences in achievement between students in the


treatment group and the comparison group. The de-


pendent variables were WESTEST scores for reading


and language arts, social studies, science, and mathe-


matics. The means of the treatment and comparison


groups for each variable are depicted in Table 1.


On average, students in the treatment group at


Calhoun Middle School scored 4.38 points higher on
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the WESTEST reading and language arts. In addition,


participation in the Merit treatment group correlated


with gains in mathematics (3.82), science (2.14), and


social studies (8.23). These results enhance the relia-


bility of an earlier study based on SAT-9 scores among


Calhoun County middle school students (Jones et al.


2004–2005).


Question two: did the reading and writing ILS


intervention have a significant effect on the


performance of lower achieving middle school


students?


To gauge the impact of the intervention on different


groups of students, the data from the WESTEST


variables were broken into quartiles and analysed.


Descriptive data, portrayed in Table 2, show that the


impact of the intervention on student in each quartile


in reading and language arts, social studies, science,


and mathematics. Quartile one students in the treat-


ment group outscored their counterparts in the com-


parison group on all four dependent variables of the


WESTEST: reading and language arts, social studies,


science, and mathematics. Low achieving students


typically fall in the bottom quartile, indicating that the


Merit treatment was associated with higher mean


scores in quartile one for all four variables from the


WESTEST. This consistency decreases across the re-


maining quartiles. Quartile four high achieving stu-


dents in the comparison group outperformed students


in the quartile four-treatment group in reading and


language arts and science. The impact of the inter-


vention was not evident, reflecting the strengths of


high achievers to learn effectively in diverse en-


vironments.


T-tests show a statistically significant difference for


students in the treatment group in quartile one reading


and language arts. The results shown in Table 3 de-


monstrate that the gains of quartile one students on the


WESTEST variable of reading and language arts were


statistically significant, compared with results for


students in quartiles 2, 3, and 4, where no statistical


significance was evident. The range of WESTEST


scores represented in RLA quartile one was 505–658.


Excluding one score at 505, the remainder fell be-


tween 601 and 658. This range closely matched with


the range of WESTEST scores identified for reading


and language arts grades six through eight, as Partial


Mastery, 607–657. Students who are at the level of


Partial Mastery are frequently struggling readers and


‘at-risk’ students. It can be concluded that the Merit


treatment had the greatest impact on low achieving


middle school students who scored below the com-


petency level expected by state guidelines.


Table 1. Differences in mean scores of Calhoun treatment and


comparison groups on dependent variables associated with the


WESTEST.


WESTTEST


variables


Experimental


mean


Control


mean


Difference


WESTEST/RLA 674.88 670.50 4.38


WESTEST Social Science 672.76 664.53 8.23


WESTEST/Science 685.21 683.06 2.14


WESTEST/Mathematics 693.51 689.69 3.82


Table 2. Differences in Calhoun mean scores of quartiles on WESTEST-dependent variables.


WESTEST variables First quartile Second quartile Third quartile Fourth quartile


RLA


Treatment 644.4500 665.3000 683.8500 707.6000


Comparison 625.0625 665.1000 686.5833 711.5625


Social Studies


Treatment 644.1290 NA 680.1081 719.2222


Comparison 607.3750 680.5714 701.1538


Science


Treatment 654.3226 674.471 693.0244 719.222


Comparison 642.0625 679.000 692.6429 721.1538


Mathematics


Treatment 650.1667 685.0000 701.1000 728.7000


Comparison 644.1333 681.7273 700.4000 722.8125
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A similar pattern developed for students in the


treatment group in quartile one social studies and


science, as seen in Table 4. Analysis of WESTEST


scores demonstrated a statistically significant positive


difference favoring the treatment group in both social


studies and science. An inference of these results is


that gains in reading, associated with content of the


Merit software programs, contributed to improved


ability to understand and respond to test items in social


studies and science.


Attributing the improvement of lower achieving


students in quartile one to the Merit software inter-


vention is further enhanced by analysis of data for


high achieving students in quartile four that shows that


the intervention had less statistical significance on


quartile four results of both control and comparison


students, as shown in Table 5. For three WESTEST


variables, reading and language arts, social studies,


and science, there was no statistical advantage for


quartile four students in either the treatment or the


comparison group. These data support the proposition


that the ILS intervention led to performance gains


primarily with low achieving students.


Question three: did the reading and writing ILS have


the same impact on the achievement on students


attending rural and urban schools?


WESTEST scores on reading and language arts for


combined treatment and comparison groups at Cal-


houn Middle School and Grandview Elementary fa-


voured the treatment groups. Table 6 shows that the


combined mean treatment scores were 5.9% higher in


reading and 6.5% higher in mathematics for partici-


pants from both schools. Table 7 shows the WEST-


EST mean scores for reading and language arts and


mathematics for both the treatment and comparison


groups favored Calhoun County Middle School.


However, the results of a test for between subjects ef-


fects, depicted in Table 8, showed no statistically sig-


nificant differences for Calhoun or Grandview students


on WESTEST mathematics and reading and language


arts scores, nor were there any significant results re-


sulting from participating in the Merit treatment at either


school. There was a close finding of a Merit and school


interaction, in favor of students in the treatment group at


Calhoun Middle School. This finding confirmed that


there was no significant difference in the learning of


students at either the rural and urban school. The Merit


intervention had similar effects at both schools.


Limitations


Some factors limited the validity of the findings. Lack


of random selection and the absence of pre-test data


Table 3. Effect of merit intervention on Calhoun WESTEST RLA


quartile statistics.


WESTEST RLA quartiles df Significance


(two-tailed)


Quartile 1 34 0.035�


Quartile 2 28 0.926


Quartile 3 30 0.186


Quartile 4 34 0.511


�Po0.05


Table 4. Effect of merit intervention on first quartile Calhoun


WESTEST statistics.


Variable t-value df Significance


level


WESTEST RLA QUARTILE 1 �2.196 34 0.035�


WESTEST Social Studies


Quartile 1


4.586 45 0.000�


WESTEST Science


Quartile 1


2.722 45 0.009�


WESTEST Mathematics


Quartile 1


�0.551 31 0.585


�Po.05.


Table 5. Effect of merit intervention on fourth quartile Calhoun


WESTEST variables.


Variable df Significance


Level


Quartile 4 WESTEST/RLA 34 0.511


Quartile 4 WESTEST/Social Studies 38 0.628


Quartile 4 WESTEST/Science 38 0.678


Quartile 4 WESTEST/Mathematics 34 0.044


�Po0.05.


Table 6. Combined means of WESTEST reading/language arts


and mathematics at Calhoun and Grandview.


Calhoun and Grandview Treatment


groups


Comparison


groups


Total Mathematics 674.0609 667.5323


Total Reading 687.4000 681.4516
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from the WESTEST made it necessary to use a quasi-


experimental design. Further, differences in the size of


treatment (172) and comparison (66) groups at Cal-


houn County Middle School made it difficult to do a


complete quartile analysis. For this reason there is no


quartile 2 data for social studies. The relatively small


size of the sample (n 5 42) at Grandview Elementary


School meant that quartile analysis could not be done


on the small sample from Grandview Elementary


students. There was an attrition factor in Grandview;


student mobility resulted in fewer complete sets of


data. Finally, the presence of confounding variable


(use of Compass learning software) at Grandview


Elementary School should be noted.


Discussion


The WESTEST, a criterion-referenced test, is directly


linked to West Virginia Content Standards and Ob-


jectives (CSOs). The success of students in the treat-


ment group supports the close match between the


content of the software and the state CSOs. Merit


reading and writing software had a similar impact on


the achievement of students in this study, regardless of


demographic considerations. Those in the treatment


group at rural Calhoun Middle School performed


comparably to students at the urban Grandview Ele-


mentary School. This finding adds credibility to the


premise that educational experiences and conditions


are significant features in student learning. Just as


students at both schools showed improvement in SAT-


9 scores the longer they attended the school, so they


responded similarly to the Merit intervention. Despite


striking contrasts in demographic settings, the impact


of the Merit intervention followed the pattern of the


things the schools had in common.


A strong finding of this research identified a specific


group of students most aided by use of Merit ILS. The


WESTEST has cut scores at each of five achievement


levels for reading and language arts, science, mathe-


matics, and social science. In 2003–2004, the per-


centages of Calhoun students in grades 6, 7, and 8 who


were below the expected achievement level for read-


ing and language arts were, respectively, 24%, 18%,


and 19%. Merit software was particularly effective in


boosting the achievement of students at each grade


level who needed to make the leap into mastery in


reading and language arts, and in science and social


studies.


The import of this finding is not restricted to West


Virginia. Quartile analysis of results from norm-


referenced tests, such as SAT-9, would likely show a


similar pattern. Low achieving students need to be


identified and assisted with programs that meet them


at the point of difficulty. No Child Left Behind leg-


islation stresses the importance of identifying and


developing instruction for low achieving students.


This study demonstrates the effectiveness of Merit


software in improving the performance of low


achieving students by providing them with the tools to


achieve proficiency. Quartile analysis suggested a


methodological tool with which to demonstrate the


effectiveness of the ILS on low achieving students in


relation to its impact on other groups of students.


It is worthwhile pondering why the ILS is so ef-


fective with low achieving students, an anecdotal


finding shared by many in the field. One hypothesis


connects the qualities of the ILS with the literacy at-


tributes of low achieving middle school students.


Recall that the software permits students to select a


skill entry point and to advance at their own pace.


Further, at every stage, immediate and relevant and


individualized feedback is provided that shapes further


Table 7. Means of WESTEST reading/language arts and mathe-


matics at Calhoun and Grandview.


Group WESTEST/RLA


Mean


WESTEST/Mathematics


Mean


Calhoun treatment 694.1667 675.7708


Calhoun comparison 686.2683 664.5122


Grandview treatment 653.2105 665.4211


Grandview comparison 672.0476 673.4286


Table 8. Results of test for between-subjects effects.


WESTEST/Mathematics Source df Significance


Intercept 1 0.000


School 1 0.896


Merit 1 0.768


School � Merit 1 0.081


WESTEST/RLA Intercept 1 0.000


School 1 0.000�


Merit 1 0.367


School � Merit 1 0.0028�


�Po.05.
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learning responses. Finally, instruction is focused at


the sentence and paragraph level, fostering close


analysis and discrimination among response options.


The software permits the struggling reader to go back


to the point of difficulty that may have originated long


before the sixth grade and sort out confusions in


grammar, syntax, vocabulary, and larger comprehen-


sion issues of inference and synthesis.


Consider as well that students who are struggling


readers frequently struggle in other school subjects.


This interaction between the qualities of the software


and the literacy gestalt of many struggling adolescent


readers may account for the enormous impact of this


ILS on the achievement of quartile one students in


language arts and in parallel gains in social studies,


science, and mathematics. The emphasis on vocabu-


lary and comprehension associated with the ILS


reading and writing programs may have strengthened


low achieving students’ abilities to interpret language-


based concepts and problems in social studies,


mathematic and science.


Recommendations


While earlier studies were rightfully concerned with


demonstrating that ILS improved student learning, as


measured on standardized tests, it is now time to ex-


amine the ability of ILS to meet the specific needs of


specific learning groups. This study demonstrated that


reading and writing ILS improved the performance of


low achieving students in rural and urban settings.


Understanding the ways in which software programs


interact with the unique needs of learners will help put


unique ‘faces’ on low achieving students, and lead


educators to informed product choices, rooted in the


ways children acquire and develop literacy.


A follow up experimental study is recommended to


establish the patterns of student interactions with the


ILS. Such a study could empirically demonstrate the


amount of time and number of attempts needed to


achieve mastery, the time spent accessing tools and tips,


number of revision attempts. This study could identify


differences in the ways in which high and low achieving


students interact with the software. A natural sequel


would be a study with different lengths of intervention


to determine the optimal software intervention time.


Reading First, an initiative associated with No Child


Left Behind, specifically identifies the importance of


literacy intervention in kindergarten through grade 3.


These learners have distinct learning needs, primarily


concerned with learning to read as opposed to reading


to learn. It would be valuable to know the ways in


which ILS can supplement early literacy instruction


and improve learning in integrated, authentic curri-


cula, as opposed to disconnected time for ‘computer


literacy’ (Shade & Watson 1990).


In broader terms, research is needed to verify if


learning is retained after use of the software ceases.


Linked to the retention of learning is the ability to use


the learning when the learner approaches other and


new tasks. Studies of this nature broaden the in-


vestigation of ILS into consideration of intelligence,


intelligent behaviour, and learning (Underwood 1997).
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G.   STANLEY   DOORE


2913 Shanandale Drive
Silver Spring,  MD   20904-1822


Tel.:  301.572.4939      E-mail:  Stan@doore.net


2006 August 28


Dr. Kathie L Olsen, Ex Officio Member
National Mathematics Advisory Panel
Deputy Director, National Science Foundation
4201 Wilson Boulevard
Arlington VA 22230


Dear Dr. Olsen:


Here are recommendations which should be included in the NMP report.


1.   a. The International System of Units (SI) should be taught and used exclusively in all
science classes and courses while math and other classes should play supportive roles.


      b. The SI Units chart prepared by the US Metric Association should be displayed in every 
classroom and school library.


2.   a. Interactive Automated Assisted Learning (IAAL) software should be prepared and 
made available for everyone for English,  math, science and other subjects to help learners,
tutors, teachers and others to provide standard and consistent content for high school
graduation.  These should be continuous IAAL from Pre-K through high school without
regard to grade level since each student progresses at his or her own rate.  For example,
math should go from zero to differential calculus and include statistics and geometry
branches.


      b. The IAAL courses first should be targeted for video game platforms since these platforms
are readily available in homes and they are inexpensive.  Scoring and testing should be an
integral part of each course much the same as video games.  IAAL also can be used with
the Internet.


      c. IAAL fulfills the motto: “Any time, any place, any path, any pace.” It allows learning to
take place everywhere at any time by people of all ages.


Sincerely yours,
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                                                         Abstract 


 The No Child Left Behind Act mandated the need for researched-based 


interventions to increase and to improve learning and achievement for all youngsters. 


Research in computer-based instruction and intervention for learning basic skills and 


related achievements in content area subjects has documented the need for controlled 


investigations of such software and how it may improve the learning and performance 


for all youngsters, and particularly for those who are in the “lower quartile” of school 


achievement. Although the current study focused on the effects of Merit Mathematics 


software on the achievement of middle school youngsters, effects of the treatment were 


also included for social studies, science, and reading/LA as measured by the state-


mandated testing program in West Virginia (WESTEST).  


 A pre to post analysis was performed using a t-test for dependent samples to 


measure the overall differences in WESTEST mean scores from pre to post conditions 


for each of the four content areas, and results were statistically significant for all four 


WESTEST mean score pairs  (p .000, SPSS Version 13.0).  Effect size measures 


revealed the following magnitude of change: Mathematics (.844); Reading/LA (.223), 


Science (.132), and Social Studies (.166). The effect size of .844 for Mathematics is an 


extremely large value, indicating a very substantial difference (increase) in these scores 


from pre to post.  


 Two socioeconomic factors (ethnicity and eligibility for free lunch) were 


incorporated into the study to determine if these factors affected the outcomes. 


Inspection of independent t test results were insignificant, indicating that ethnicity and 


free lunch were not major factors in the overall outcomes
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Introduction 


 Merit Software, a publisher of software since the 1980's, has commissioned 


ongoing studies on the impact of Merit software on student achievement. This study is a 


follow-up and extension of an earlier study conducted at Calhoun County Middle School 


in rural West Virginia. The first study demonstrated that Merit Math software improved 


the achievement of students in grades six and eight on all nine of the SAT-9 variables. 


The current study investigated whether Merit software improved the achievement of 


middle school students in an urban setting in southern West Virginia in science, 


mathematics, social studies and English/Language Arts. 


       Administrators and teachers at Horace Mann Middle School in Charleston, West 


Virginia agreed to participate in a treatment versus comparison group study. No Child 


Left Behind Legislation spotlighted the need to improve the achievement of struggling 


students and these administrators and teachers wanted to investigate the impact of 


effective, research-based programs and interventions on the learning of all students.  


The research team coordinated the project with school administrators, trained the 


participating teachers in the use of the software, and collected and analyzed the data.  


Review of the Literature 


          A systematic review of published literature was undertaken to assess the 


effectiveness of educational software, including a few large-scale reviews of multiple 


software programs.  


         Schacter (1999), writing for the Milken Exchange on education technology, 


analyzed five large scale studies of education technology that had been done up to 


1999 to summarize  the impact of educational technology on learning.  He reported the 
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findings of Kulik’s (1994) meta-analysis study of 500 individual research studies of 


computer-based instruction which showed that: 1) students who used CAI scored, on 


average, at the 64th percentile on achievement tests compared to students in control 


groups without computers, who scored at the 50th percentile; 2) students receiving CAI 


learn more in less time; and 3) students have more positive attitudes toward their 


classes and like them more when their teachers include CAI. 


  Schacter, cites Mann’s 1999 study of West Virginia’s Basic Skills/Computer 


Education (BS/CE) program, which analyzed a representative sample of 950 fifth-grade 


student’s achievement from 18 of the state’s elementary schools, He found the 


following:  1) a rise in student test scores on the Stanford 9  corresponded with 


increased levels of participation in BS/CE;  2) all students scored higher on the Stanford 


9 because of BS/CE, with the greatest increase in scores among the lower achieving 


students;  3) 50 percent of the teachers in the sample reported technology had helped 


considerably with the state’s instructional goals and objectives, and they became more 


enthusiastic about BS/CE with the passage of time; and 4) boys and girls did not differ 


in regard to achievement, access, or computer use in the study. CAI has demonstrated 


a positive impact on mathematics achievement in a national study. Wenglinsky’s 1998 


National Study of Technology’s Impact on Mathematics Achievement (summarized in 


Schacter), assessed the effects of simulation and higher order thinking technologies on 


a national sample of 6,227 fourth graders’ and 7,146 eighth graders’ mathematics 


achievement on the National Assessment of Educational Progress (NAEP). Wenglinsky 


found that eighth graders who used CAI displayed gains in math scores of up to 15 


weeks above grade level as measured by NAEP.  Also, when the teachers of eighth-
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grade students received professional development on computers, their students showed 


gains in math scores of up to 13 weeks above grade level. Higher order uses of CAI and 


professional development positively correlated to student academic achievement in 


mathematics for both fourth- and eighth-grade students. 


 The Wenglinsky study is particularly important because it used a national 


database, (NAEP,1996) and advanced analysis techniques to isolate the effects of the 


computer from the myriad other factors involved in student achievement” (Barton, 


1998). For eighth graders, the study found that “the frequency of home computer use 


was positively related to academic achievement and the social environment of the 


school, [and] the use of computers to teach lower-order thinking skills was negatively 


related to academic achievement and the social environment of the school” (3).  


 When the relationship between technology use and achievement is measured in 


terms of estimated grade levels, the estimates suggest “substantial positive benefits of 


technology for eighth-graders, but mixed results for fourth-graders” (30). Wenglinsky  


emphasized three implications of these findings: 1) state and federal policymakers 


should take every effort to insure that teachers are properly trained to use computers; 2) 


teachers should focus on using computers to apply higher-order skills learned 


elsewhere in class, and 3) the  primary focus of all technology initiatives should be on 


middle schools rather than elementary schools  because most higher-order concepts 


are not introduced before middle school. 


  


 Brown (2000) found that lower achieving Black students who used the CAI made 


greater mathematics progress than did those in the control group who did not use the 
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program. His research provides strong evidence for the use of CAI as a supplement to 


classroom instruction of mathematics in elementary students and in middle school 


algebra students.  Specifically, he found that Black students who ranked below their 


White classmates in mathematics achievement levels gained the most from the CAI 


software.  He believed these differences may be attributed to the fact that White 


students began the program with higher achievement levels than Black students, 


leaving less potential for growth among White students and greater potential for growth 


among Black students.                                                                                                                


 Some researchers have found that CAI has raised achievement scores for lower 


achieving students. Christmann and Badgett (1999) compared science students who 


were taught with traditional instructional methods to whose who received traditional 


instruction supplemented with CAI.  Their results revealed that students receiving the 


technology supplemented instruction had higher academic achievement. The authors 


reported that CAI has been more effective in raising achievement of lower ability 


students. Christmann further noted that researchers Atkinson (1969) and Watson (1972) 


pointed out that “the computer can supplement the drill-and-practice of traditional 


instruction through relevant practice exercises,” and that the “tutorial mode of the 


computer presents the student with an introduction of concepts that is followed by 


appropriate questioning strategies.” 


 According to criteria defined by Bindig (2002), Merit Software modules fit a  


tutorial category rather than Drill and Practice or Application.  The distinction is made 


primarily due to the involvement of higher levels of cognitive thinking required.  In 


addition to developing academic skills, the various modules require the use of meta-
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cognitive strategies associated with analytical reading.  Close inspection of the various 


software programs and the interaction of the programs by students reveal that students, 


in order to be successful, are required to monitor their reading, focus upon salient 


characteristics of the complete text, and to reread to check on their understanding 


and/or to confirm their selection of target items.  Even when unsuccessful, attention to 


the computer feedback signaled the students to reprocess the information in various 


ways ranging from rereading to eliminating reexamined information. .                                                     


          A 2002 analysis of 95 reviews of rational number software published over  


the last 20 years found a lack of implicit rubrics about how and what students will learn 


mathematically as they utilize particular educational software  (Kafai, Franke, & Battey, 


2002).  The study suggested that review criteria based on principles of mathematical 


inquiry could help reviewers more accurately evaluate the actual potential and benefits 


of investigated software and give teachers better information on how to choose and 


integrate educational software into their classrooms. Merit Software possesses 


characteristics of exemplary software programs: unit activities support a balanced, 


integrated mathematics program that includes reading, writing, thinking and word study. 


The software features skill and review that promote automatic recall of core content and 


concepts that leads to effective, efficient problem-solving with tasks that are more 


difficult (Bruning, Schraw, and Ronning, 1999). In addition, Merit software supports 


constructivist learning by providing students with choices, decisions, and multiple 


completion paths for problem solving, enhancing cognition, and learner motivation. Merit 


Math software provides positive, formative feedback and scorekeeping and includes 


record keeping that enables students and teachers to monitor progress (Spitzer, 1996).  
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Merit programs afford students temporary, flexible scaffolding at the point of difficulty.  


When students encounter a problem with a program unit, they can access several forms 


of assistance that review concepts, show examples, and provide opportunities to retry a 


skill in a supported environment. Unlike more structured programs, students and 


teachers can alter sequence and repetitions within units to maximize learning, a feature 


Kemp (1997) identified with effective software.  A set criteria needs to be attained 


before a student can satisfactorily complete the exercises.  The exercises can be reset 


they require to master the concept and can immediately re-enter the sequence of unit 


activities with different examples for additional practice. Students control the degree of 


assistance 


 The review of the literature supports that CAI is an effective classroom tool for 


raising student scores on standardized achievement tests and appears particularly 


effective for students of lesser abilities or lower achievement levels. The several studies 


which report successful applications of CAI must be evaluated separately for the 


strength of each design. Studies which follow Wenglinsky’s recommendation to follow  


students over time and measures academic achievement pre and post to CAI are 


currently the exception. 


 


Research Questions 


 This study, informed by the issues raised in the review of the literature, set out to 


examine the impact of Merit Math software on student learning and achievement, and 


specifically on low achieving students through a quasi-experimental study with random 


groups. Three questions directed the research:   


 







 10


 


     1.   Is there an overall change (increase) in pre to post Westest mean scores for 7th 


and 8th graders at HMS? 


2. Is there a difference in the post Westest mean scores among 7th and 8th graders 


who participated in Merit instruction compared to their peers who were given 


traditional instruction? 


3. Did socioeconomic variables (i.e., ethnicity and eligibility for free lunch) have any 


 influence on Westest mean scores?         


Project Setting 


Kanawha County – The Community 


 Kanawha County, West Virginia, includes both urban and rural sections with a 


population of 195,218. The per capita income is $32,789, and the median household 


income is $35,355. Over one-third of the population report their professions as 


management, professional, and related occupations. Eighty percent of persons over 25 


have graduated high school and 20.6% of those over 25 have a Bachelor's degree or 


higher. In the city of Charleston, 32.6% of persons over 25 has a Bachelor's degree or 


higher. Eighty percent of the population of the city of Charleston is White; 15.1% of the 


city of Charleston's population is African American. 


 


The Kanawha County School District 


 Horace Mann Middle School is located in Charleston and for the 2004-2005 year 


it served 411 students in grade 6 through grade 8, with a student teacher ratio of 15 to 


1. Fifty percent of Horace Mann Middle School students qualify for free or reduced-price 
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lunch compared with a state-wide average of 54%.  Sixty-three percent of students are 


White and 36% are African American.  


Curriculum 


 The West Virginia Content Standards and Objectives (CSOs) describe the 


knowledge expected for all students at every grade level, including those with 


disabilities.The mathematics curriculum for grades six through eight at Horace Mann 


Middle School is aligned to West Virginia Mathematics Content Standards and 


Objectives (CSOs). Teachers are expected to use programs and learning experiences 


that support the CSOs. 


           The West Virginia Department of Education changed its standardized 


assessment instrument from the norm-referenced SAT-9 to the WESTEST, a 


customized, criterion-referenced test aligned to the CSO’s noted above. The 


WESTEST, in addition to scaled scores, identifies students at the Distinguished, Above 


Mastery, Mastery, Partial Mastery and Novice levels. The cut scores for each range 


were field tested between 2003 and 2005 and continue to be refined. 


 


Procedures 


         The Merit Mathematics Program assists students with mathematical problem  


solving and application exercises employed in four areas of study: Fraction Shape-Up, 


Pre-Algebra Shape-Up, Basic Algebra Shape-Up, and Word Problem Shape-Up. 


 Software units consisted of four sets of exercises that promoted skill 


development and strategic thinking for the following: 
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• Tryout is a pre-test that can provide the teacher and student with information 


about relative skill and strength.  


• Warm-up isolates a skill and provides several opportunities to perform that skill. 


Feedback is provided and set criteria need to be reached before a student can 


satisfactorily complete the exercises.  


• Workout is a more rigorous exercise that inter-mixes mathematics skills. 


Feedback is given, and percentage of accurate responses much be reached 


before completion is achieved.  


• Finals serve as a post-test. The program includes record keeping and helps 


monitor students’ progress 


 


 Treatments. 


          Treatment group received two 45-minute sessions per week of Merit treatment for 


9 weeks. Where the Merit programs displaced curricula, the treatment groups did not 


make up the work that the comparison groups completed. The treatment group did not 


utilize the Glencoe Math software program that was used by the comparison groups. 


 The comparison group followed the regular mathematics curriculum, tied to West 


Virginia CSOs. Teachers selected materials and developed instructional activities that 


enabled students to master the content standards and taught these during two 45-


minute daily math blocks. Grade seven students had lessons based on the Mathscape- 


Seeing and Thinking Mathematically series of books. Grade eight students had lessons 


based on the Mathscape-Seeing and Thinking Mathematically series of books and the 


Glencoe Math software program. 
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Study Design and Methodology 


 This study is a quasi-experimental, two group, pretest to posttest design, with 


random assignment to experimental (Merit) and control conditions (traditional content 


instruction). Dependent measures included standardized test scores in four content  


areas: Mathematics, English/LA; Science, and Social Studies on year-end, state-


mandated tests. Data  were analyzed separately and comparatively using a t-test for 


dependent samples to measure the  differences in WESTEST mean scores for the Merit 


and control groups. The influence of socioeconomic status (eligibility for free and 


reduced lunch) and student ethnicity were also analyzed. Finally, a post hoc analysis 


was obtained for those in the lower quartile.   


   


                                                   Findings of the Study 


                  To obtain an overall analysis, the data sets had to be resorted and “cleaned” 


due to a number of incomplete and missing cases of pre and post test data. For 


example, some students may have been absent on pretest days but present on posttest 


days, or vice-versa. Thus, an original data base which numbered 177 was sorted to 109 


subjects. The two occasions for data collection were for 7th and 8th graders completing 


year-end state-mandated assessments in 2004 (Pretest) and in 2005 (Posttest).  


Descriptive data are shown in Table 1. In addition to the descriptive data, paired 


samples correlations were obtained to determine equal variances. All four pairs were 


significant at p .000. 
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               A dependent samples t test was obtained to measure the overall differences in 


Westest mean scores. These measures were obtained independently for each of the 


content areas (Mathematics; Reading/LA; Science and Social Studies).  


These results are depicted in Table 2 and are statistically significant for all four Westest 


mean score pairs (p .000, SPSS Version 13.0).                 


             Inspection of the paired mean differences in Table 2 shows a statistically 


significant increase in mean test scores for the four content areas from pre to post. 


Additionally a Bonferroni adjustment was made beforehand for the alpha level with a 


test of significance at .05 to control for family wise error, which yielded a p of .0125                               


            How significant or dramatic were these differences? Effect size measures were 


calculated for the four pairs to determine the magnitude of the change. These results 


were as follows:  Math (.844); Reading/LA (.223); Science (.132) and Social Studies 


(.166). Following effects size guidelines of Cohen (1998) (small effect = .01; moderate 


effect = .06; and large effect =.14), the obtained values for the study pairs were large. 


The effect size of .844 for Mathematics is an extremely large value. 


 Although significance is obtained for the pre and post scores Westest  scores, 


other variables can potentially account for some of the “good” variance. Socioeconomic 


factors are always a factor to consider when interpreting gains (or losses) in 


standardized achievement test scores. These factors (ethnicity and eligibility for free 


lunch) were incorporated into the current study to determine if such influence affected 


the outcomes. Separate independent samples t-tests were obtained for the four pairs to 


compare the groupings. In each case, the equality of means test (Levene’s) was not 


significant, indicating that the various distributions had equal variances. The 
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independent t test results were not significant for the pairs, with values between .441 


and .925, indicating that ethnicity was not a major factor in the overall outcomes. A 


similar, but lesser effect was found for “free lunch” which also resulted in no differences 


for Mathematics, Science and Social Studies, but a “near effect” for Reading/LA, (p > 


.07). 


             Lower quartiles are of interest given their importance in school performance 


compliance. Westest scores for those in the bottom quartile for merit (11) and non merit 


(13 ) were compared using an independent t test. These results were not significant (p 


.104) but yielded means of 654 for Merit compared to 646 for Non-Merit. Although not 


significant, it is an important 8-point difference if it can be replicated with large sample 


sizes. 


Recommendations 


 To further increase the validity of the comparison of students in treatment groups 


(those using computer assisted software) and those in the control groups (those using 


more traditional methods of instruction), detailed records should be kept regarding the 


amount of time each group spent on each concept subject or content area.  Also, the 


same pretest and posttest measures should always be administered to both groups.  


 The amount of time spent utilizing the Merit software may impact the results 


obtained through the use of the Merit (and other) computer software. The most recent 


NAEP report (Sandene, 2005) indicates that student degree of familiarity with 


computers can play a significant role in test results obtained from computer 


administered tests.  To further refine studies of the effectiveness of computer software, 
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a test should be designed which could reliably determine student computer facility for 


both training and testing purposes.  Additionally, treatment periods should be extended 


for the entire semester, or for a minimum of 18 weeks to ensure “bonding”. 


 Teachers and students using the Merit software modules should be interviewed 


during and after use of the software to determine how their experiences may contribute 


to modifications in the design of future editions of the modules.  A comparison of the 


views of high and low achieving students may hold valuable clues as to how educational 


software might be improved to benefit all students, and not just those who are low 


achieving.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 17


                                             References 


Bindig, Charles W. (2002), "Effect of Tutorial Software on Student Achievement in  
   
               Writing," Nova Southeastern University, Applied Dissertation Presented for   
 
               EDD  Program for Educational Leaders in Partial Fulfillment of the   
 
               Requirements for the Degree of Doctor of Education. 
 
Brown, F. (2000). Using Computer Assisted Instruction to Teach Mathematics: A Study. 


The NABSE Journal, December 2000, 4 (1), 62-72. 


Bruning, R. H., Schraw, C. J., & Ronning, R. R. (1999). Cognitive psychology and    


              instruction. Upper Saddle River, NJ: Prentice-Hall. 


Christmann, E. (2000). Relevant Research on Computer-Assisted Instruction in  


Science New Mexico Middle School Journal, Spring 2000, 41.  


Christmann, E, & Badgett, J. (1999). A comparative analysis of the effects of computer-


assisted instruction on student achievement in differing science and demographic 


areas. Journal of Computers in Mathematics and Science Teaching, 18 135-143.  


Kafai, Y,, Franke, M..L., & Battey, D. S.(2002). Education, Communication &     


Information.December 23 (2), 163. 


Kemp, S. (1997). Software characteristics can affect student achievement. Curriculum 


Administrator, 32 (4), 48. 


Kemp, S.  (1997). Trained educators well designed software and technology aids 


student achievement and attitudes.  Curriculum Administrator 32 (2), 73. 


 


 


 


 







 18


Sandene, B,  Horkay, N., Bennett, R. E.;  Allen, N.; Braswell, J.; Kaplan, B., and 


Andreas Oranje  


 Online Assessment in Mathematics and Writing: Reports From the NAEP 


Technlogy-Based Assessment Project, Research and Development Series. 


National Center for Education Statistics.  Retrieved online September 25, 2005 at 


http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2005457 


Schacter, J. (2000). The Impact of Education Technology on Student Achievement: 


What the Most Current Research Has to Say. Milken Exchange on education 


technology.  


Spitzer, D. R. (1996). Motivation The neglected factor in instructional design. 


Educational  Technology 36(3), 45-49. 


Wenglinsky, H. (1998). Does it Compute? The relationship between educational 


technology and student achievement in mathematics. Educational Testing 


Service Policy Information Center. 


 







 19


             


  Table 1    Descriptive Data for Westest Content Area Pairs


683.0550 109 31.05307 2.97434


699.0092 109 32.52478 3.11531


677.8073 109 33.26200 3.18592


688.4220 109 29.77144 2.85159


685.0550 109 30.41955 2.91366


695.4404 109 38.04297 3.64386


679.0092 109 28.99984 2.77768


687.2477 109 31.50666 3.01779


WestMath_0304


WestMath0405


Pair 1


WestRLA_0304


WestRLA0405


Pair 2


WestSci_0304


WestSci0405


Pair 3


WestSocSt_0304


WestSocSt0405


Pair 4


Mean N Std. Deviation Std. Error Mean


 


 


 


                       Table 2    Paired Sample t test for Westest Content Pairs


-15.95413 16.88435 1.61723 -19.15975 -12.74850 -9.865 108 .000


-10.61468 19.90575 1.90663 -14.39394 -6.83542 -5.567 108 .000


-10.38532 26.87209 2.57388 -15.48720 -5.28344 -4.035 108 .000


-8.23853 18.57413 1.77908 -11.76497 -4.71209 -4.631 108 .000


WestMath_0304 -
WestMath0405


Pair
1


WestRLA_0304 -
WestRLA0405


Pair
2


WestSci_0304 -
WestSci0405


Pair
3


WestSocSt_0304 -
WestSocSt0405


Pair
4


Mean
Std.


Deviation
Std. Error


Mean Lower Upper


95% Confidence Interval
of the Difference


Paired Differences


t df
Sig.


(2-tailed)


 


 


 


 


 






