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Mathematics teacher-leaders can be the key to successful implementation of 
the NCTM Standards in the elementary schools. The need for a teacher-leader in 
each elementary building is recognized by recommendations of professional groups, 
individuals and the recently completed Kramer Project. (NCTM; Romberg, 1986; 
Everybody Counts; Friesen, 1990; Wesson, 1990) 

After observing the active and effective role teacher-leaders played in the 
Kramer Project, a successful implementation of a primary mathematics program 
which went far toward meeting the demands of the Standards, the writers decided 
to try to characterize the contributions and activities of these leaders. Demographic 
methods adapted to this problem resulted in both structured and open-ended 
interviews with the teachers and teacher-leaders involved in the project. All 
interviews were conducted after the study was completed and the program was 
moving forward on its own. 

Compilation of teachers' answers to interview questions and their comments 
during the open-ended portion of the interviews led to the following generalized set 
of characteristics leading to success for a elementary teacher-leader. 

• The first and most nearly unanimous response was that an effective 
elementary mathematics teacher-leader must be secure in dealing with 
content mathematics and be knowledgeable about materials and 
instructional processes for the elementary grades. 

• Interviewees felt strongly that the teacher-leader must be a full-time, 
effective classroom teacher at the grade levels concerned. They also felt 
that the leader should be assigned to the same building. 

• Participating teachers saw the effective teacher-leader as an active 
collector of materials and activities, a person willing to share these ideas 
with colleagues. A frequent parallel comment was that the 
teacher-leader should be willing to accept and use ideas for activities 
developed by other teachers. 
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IMPLEMENTING CALCULATORS: 
ISSUES AND IMPLICATIONS 

Lynn Columba 
Lehigh University 
Bethlehem, PA 18015 

The Curriculum and Evaluation Standards for School Mathematics (NCTM, 
1989) recommends the integration of the calculator into the school mathematics 
program at all grade levels in class work, homework, and evaluation. In other 
words, hand-held calculators should be made readily available to all children, K 
through 12. Large amounts of time spent on computation could be freed up and 
used to develop an understanding of ma.thematics through reasoning and problem 
solving. Problem solving, the principal reason for studying mathematics, is the 
process of applying previously acquired knowledge to unfamiliar situations. It is 
also a method of inquiry and application, interwoven throughout the Standards to 
provide a consistent context for learning and applying mathematics (NCTM, 1989). 
The calculator is a tool that reduces calculation difficulty in problem solving. 

At one time price was a barrier to using calculators in the classroom, but no 
longer. Discount stores have calculators for less than $5.00. Data from the Second 
Mathematics Assessment of the National Assessment of Educational Progress 
(reported in Reys, 1980) support the fact that many children have access to 
calculators outside the classroom: 75% of 9 yr. olds, 80% of 13 yr. olds, and 85% of 
17 yr. olds either own their own calculators or have one available to use. As George 
Immerzeel, a mathematics educator, noted: "Almost any teacher who asks children 
to bring calculators find that they do." 

Another consideration reported by Suydam (1978) is that the tendency to use 
calculators may be associated with the teacher's level of mathematical background: 
the greater the teacher's knowledge and confidence about mathematics, the more 
comfortable or secure he or she may feel with a tool that can process numbers so 
quickly. 

Schools are "burying their heads in the sand" if hand-held calculators are not 
recognized and used as the calculational tool that they are (Shumway, 1976). Of 
course elementary students still will be required to learn their facts; the human 
mind is much quicker than keying in the basic facts on a calculator. Estimating and 
judging reasonableness of answers will be even more important. The intangible 
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benefits of using calculators are exciting; children are eager to do mathematics when 
calculators are available (Shumway, 1976). In a technological society our childn'n 
need to master the one electronic device that is the most common, affordable, and 
practical: the calculator. 

Some say that learning basic facts will not occur if hand-held calculators are 
made available in the schools and that school must ban the use of calculators to 
ensure facility with the basic skills of arithmetic (Shumway, 1976). The 
"back-to-the-basics" bandwagon or the more "traditional" arithmetic program has 
undoubtedly played a part in the use of calculators in schools, especially at the 
elementary level, but research projects find that, "Students who use calculators for 
instruction achieve scores at least as high as students not using calculators even 
though the calculator is not used on the test... The decrease in time spent on 
paper-and-pencil practice did not appear to harm the achievement of students who 
used calculators.", (Suydam, 1982). Also, studies show that children who use 
calculators find mathematics more interesting, spend more time checking their 
work, and become more involved in learning (Hembree and Dessart, 1986). 

A calculator does not solve problems; the problem solver has to press 
appropriate keys. The emphasis in problem solving is in selecting and using 
appropriate strategies, not in computing. The most valuable benefit for the 
students is to reason logically through a problem. Even when calculators are used 
in the problem solving process, students must do the thinking. 

This kind of mathematical thinking is not reserved for the academic elite, 
but with the appropriate use of the calculator all students can have the time and 
instructional support to learn to think through problems, knowing that lengthy 
computations will not be a barrier to success (California, 1985). 

In summary, the overall goal is not to produce a calculator-driven school 
mathematics program, but rather a mathematics program that integrates the 
calculator in meaningful and useful ways. The impact of technology and its 
implications for mathematics education can no longer be ignored (California, 1985). 
The time is now for enriching and strengthening the mathematics education our 
children receive. Instead of requiring students to spend years studying arithmetic as 
a series of rules and rote procedures, it is time to provide the opportunity for all 
students to experience the richness and beauty of the study of mathematics as a 
whole. 
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Conclusion 

Although the post-secondary options program of Senate Bill 140 invites our 
best students to leave our secondary schools, we can do much to retain these 
talented students. It is important for us to view the college option as an 
opportunity to improve the curriculum of the high school rather than as a problem 
to be solved. Due to the already strong curricula in place in our high schools, 
mathematics departments are in an ideal position to provide the leadership to get 
successful advanced placement programs into operation. 

In short, the options program of Senate Bill 140 can be a motivating force to 
help strengthen the curriculum through advanced placement. Credits secured 
through advanced placement have traditionally been considered prestigious and 
flexible. There are countless examples of successful advanced placement programs 
working in Ohio schools of all sizes. These successful programs all exhibit high 
teacher motivation and a commitment to excellence. Mathematics educators can 
take the lead in this important venture where Ohio students will be the winners. 
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Senate Bill 140 is controversial. We welcome your comments on the Flick-Boothe 
article - either a letter or an article. How do you feel about SB 140? 

The Editors 
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Table 2 

A Curriculum Model 

Year Plan 1 Plan 2 

Freshman Algebra 1 Algebra 2 

Sophomore Algebra 2 Geometry 
Geometry 

Junior Prec .. lculus Precalculus 
AP Pascal 

Senior AP Calculus AP Calculus 
AP Pascal 

Note that the curricula include existing courses that are in place in many schools 
currently operating successful advanced placement programs. It should also be 
noted that such courses are not static. They should reflect current research as 
reflected in such documents at the National Council of Teachers and Mathematics' 
Curriculum and Evaluation Standards for School Mathematics (1989) and the new 
Ohio Model Curriculum (1990). 

A key to success is keeping Algebra 1 and Algebra 2 in sequence. This 
approach is common in many schools offering successful advanced placement 
calculus courses and minimizes the loss of algebraic skills. For students who do not 
take Algebra 1 in the eighth grade, the concurrent Algebra 2 and Geometry courses 
in the sophomore year have proved successful. The traditional preparation in 
Algebra 1, Algebra 2, and Geometry are essential prerequisites to the more in-depth 
precalculus course to be taken during the junior year. The precalculus course should 
include three quarters of in-depth work in the conic sections, trigonometry, 
logarithms, graphing, and analytic geometry. At least one quarter should be 
devoted to the study of probability and statistics. 

The precalculus course will not be for every student in your school. Rather, 
it is intended for those students who want a solid preparation for calculus. 
Typically this would mean high school juniors preparing for advanced placement 
calculus during their senior year or high school seniors preparing for calculus for 
their freshman year in college. 
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Some of our older readers, referees, and editors remember when similar arguments 
were made for slide rules, adding machines, and hand-cranked and motor-driven desk 
calculators. Napier's Bones, logarithms, and the abacus must have had good press in 
their time, also. Our Journal could use a few articles on what kids should think about 
with all their free time! 

Solutions to Alaskan Cryptarithms: 
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42 
579 
621 

859 
2561 
3420 


