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ABSTRACT

The 1983 Educational Reform Act in Florida mandated the 

development of the Comprehensive Plan for Improving Mathematics. 

Science, and Computer Education in Florida. The plan set strategic 

goals and provided pragmatic recommendations so that the State of 

Florida could be more competitive in a world increasingly dependent 

upon science and technology. In the plan, eight overall goals provided 

a framework for improving mathematics, science, and computer 

education during the ten-year period from 1989 to 1999. Those goals 

were to strengthen the curriculum, to make learning mathematics and 

science more exciting, to use state-of-the-art instructional technology 

to enhance learning, to better prepare and enhance mathematics and 

science teachers, to encourage students from under-represented 

populations in mathematics and science, to re-design student and 

program assessment models, and to promote productive partnerships 

with schools, businesses, industries, community members, and 

parents.

The purpose of this study was to provide a systematic statewide 

profile of what has been done in schools, districts, and the State of 

Florida to reach the goals of the Comprehensive Plan and to determine 

key issues pertaining to statewide and local implementation. A set of

x
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indicators of progress in mathematics and science education were 

constructed and provided a frame for data collection and analysis.

Three levels were identified as being important in this 

evaluation: state, district and school. Studies were conducted at each 

of those levels and subsequently synthesized to generate a profile of 

what has happened with respect to Comprehensive Plan 

implementation across the three levels. The state level study 

consisted of interviews conducted with state officials with 

responsibilities for implementation of mathematics, science, and 

computer education initiatives and analyses of data routinely collected 

by the state. Data for the district level study came from questionnaires 

and telephone interviews of district-level curriculum coordinators 

with responsibilities for mathematics and/or science supervision. 

Eighty six curriculum supervisors participated in the study, 

representing 41 of the 67 school districts in the state. The school 

level evaluation consisted of questionnaires sent to K-12 teachers, site 

visits, and classroom observations. ALso participating in the study 

were 747 K-5 teachers, 87 middle school science teachers, SI high 

school science teachers, 108 middle school mathematics teachers, 

and 110 high school mathematics teachers.

Findings of the study illuminate state, district, and local level 

happenings with respect to each of the eight goals of the 

Comprehensive Plan. It can be interpreted from the findings that the 

degree of implementation of this plan varied greatly both within and

xi
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between the three levels studied. Topics such as coordination within 

and between levels, vision of how the plan could be implemented at 

each of the levels, desire to implement the plan at each of the levels, 

and technical assistance in plan implementation provided an analytic 

frame for understanding implementation issues. It was noted in this 

study that curriculum reform of the magnitude recommended in the 

plan had not occurred to the degree expected in original 

implementation plans. Although some change was noted in state, 

district, and school practices over the first two years of plan 

implementation, there was little evidence to indicate change also 

occurred with respect to the underlying principles of the plan, which 

emphasized the importance of active student involvement in 

constructing mathematical and scientific knowledge.

The results of this study should be of use to school district 

officials, mathematics, science, and computer education program 

implementors, and state policymakers in evaluating current efforts 

and planning future endeavors towards fully implementing the goals of 

the Comprehensive Plan during the seven remaining implementation 

years. Implications from this study suggest that comprehensive 

statewide change may be facilitated by: 1) coordinating mathematics, 

science, and computer education programs and initiatives at the state 

level and the creating linkages between state programs and those at 

districts and schools, 2) providing the resources neccessary for both 

state and local implementation, and 3) assisting teachers and local

xii
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administrators in understanding the the intentions of comprehensive 

reform policies through focused professional development 

opportunities.

xiii
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CHAPTER 1 

MOVES TOWARDS CURRICULUM REFORM

This dissertation focuses on state-initiated efForts taken by the 

State of Florida to improve mathematics and science education. 

Although not unique to Florida, there has been considerable interest in 

dramatically improving the teaching and learning of mathematics and 

science in recent years by both educational scholars and policy 

makers. The study reported here stems from Florida’s campaign to 

improve mathematics, science and computer education via the 

development and dissemination of a  set of goals with coordinated 

recommendations. In reaction to national and local concerns in these 

subject areas, the Florida Department of Education charged a group of 

Florida educators and business liaisons to develop a comprehensive 

plan for improving mathematics, science, and computer education to 

lead Florida into the twenty-first century. This study is an analysis of 

the implementation of that plan and a look at the extent to which state 

policies can impact student learning at the local level.

As a way to frame the evolution of the Florida plan, one must 

understand the context in which it was developed. In a recent issue of 

Educational Policy. Papagiannis (1991) identifies the Florida policy­

making community as national leaders in addressing educational

1
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problems. As early as the mid-1970s, Florida policymakers were 

taking a national leadership role in implementing policies to set the 

Florida school system on track for educational excellence. When the 

flurry of educational reform reports began to appear in 1983, Florida 

had already put into place many of the recommendations found in 

those reports. In the nine years since those first major reports, a host 

of reform possibilities have been recommended to combat the 

apparent slide in student achievement.

Concern about what students are learning and how they are 

learning it continues in 1992 as educational scholars and policy 

makers proceed to grapple with declining student achievement and 

increasing public dissatisfaction with the nation’s schools. However, 

the 1992 approaches to these problems are different from the ones 

taken in 1983. Whereas the earlier efforts attempted to stretch the 

existing system, the latest efforts are seeking fundamental and 

pervasive changes in policies as well as classroom life. The reform 

efforts are often referred to as “waves of reform.”

Waves of Reform 

Scholars such as Odden and Marsh (1987) have characterized 

the waves of reform as consisting of four interrelated yet distinct 

efforts, each with a different set of foci. The four waves are delineated 

in Table 1.
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Table 1

Characteristics of the Waves of Educational Reform

Wave Type Characteristics

Wave I High standards, increased high school 
graduation requirements, more traditional 
academic courses.

Wave II A return to the ‘traditional’ high school, better 
courses, new model curriculum standards, 
better textbooks, curriculum alignment, 
beginnings of new teacher roles, educational 
program quality indicators, reduction in 
dropouts.

Wave III More radical curriculum change, curriculum 
integration across content areas, greater 
emphasis on writing and communication, 
higher order thinking skills, problem-solving 
skills, broader uses of technology, 
interpersonal small group skills.

Wave IV Teacher professionalism, teacher decision 
making, national standards board, career 
ladders, policy trust agreements to augment 
traditional collective bargaining, restructured 
schools, more parental choice, system 
incentives, merit schools.

The publication of A Nation at Risk (National Commission on 

Excellence in Education, 1983) marked the beginning of an era in 

education that is often referred to as the “first wave" of reform. The 

boundaries between Waves I and II are blurred. Taken together these 

waves are considered the “back to basics" movement. Across the
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nation educational scholars and influential legislators called for schools 

to alter curricular guidelines to promote basic reading, writing, and 

arithmetic skills, and increase graduation requirements.

Many of these early 1980s reform efforts were viewed with 

skepticism by scholars such as Cuban (1984) due to their top-down 

nature, i.e., initiatives stemming from state education agencies and 

legislatures and not from local schools. The ability of the state to 

greatly influence what happens in local school districts and classrooms 

in order to improve the teaching and learning environment is at the 

heart of the skepticism. However, many of these reform efforts were 

considered successful in the sense they were embraced and 

implemented at the local level (Firestone, 1989; Murphy, 1990).

Since that first wave of reform efforts, subsequent concerns 

shifted to a more systemic and comprehensive focus on school 

improvement. Odden and Marsh (1987) indicated that reform policy 

implementation became more complex and demanding as the reform 

movement moved from conquering the basics in Waves I and II to 

radical curriculum reform and school restructuring in Waves III and 

IV. The primary emphases changed from a firmer grounding in the 

basics to an overhaul of the entire curriculum which centered on 

active learning, problem-solving skills, applications of technology, and 

small group interpersonal skills. In addition, teacher education 

activities began to center on professionalizing teaching and 

restructuring school organizations.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Focusing on Mathematics and Science Education Reform 

Improving mathematics and science education is receiving high 

priority on national and local fronts. For example, having United 

States students be world leaders in mathematics and science 

achievement is included as a national education goal in the America 

2000 plan (U.S. Department of Education, 1991). Likewise, a number 

of states have drafted or enacted similar goals emphasizing excellence 

in mathematics and science. Recent years have seen considerable 

interest in improving the state of the mathematics and science 

curriculum, especially in the elementary schools. Most of this interest 

stems from a plethora of reports such as the NAEP and international 

assessments indicating that students in the United States of America 

are deficient in their mathematics and science knowledge and skills. 

Lack of student ability to compete in mathematics and science with 

students from other industrialized nations has often been cited as an 

indicator of present mathematics and science curricular weaknesses 

(Jacobssen, 19S6; McKnight, Crosswhite, Dossey, Kifer, Swafford, 

Travers, & Cooney, 1987). Scholars and policymakers alike have given 

special attention to National Assessment of Educational Progress 

reports which document that most students are reasonably proficient 

in computational skills but are unable to apply the basic skills even in 

the simplest problem-solving situations and that both basic 

understandings and higher order reasoning have not improved 

(Romberg, 1988).
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Higher standards and more intense instruction in mathematics 

and science were among the conclusions of many of these reports. 

Recommendations for better mathematics and science education often 

included longer class periods and more credits to be earned as well as 

a curriculum which emphasized “concepts rather than isolated facts, 

thinking and the creation of meaning rather than passive knowing, 

and problem-solving and expression so that knowledge could be used 

to address meaningful problems" (Marsh & Odden, 1991, p. 219). A 

corresponding shift in teaching and learning strategies which promote 

active learning were also noted. Rather than improved direct 

instruction, a variety of instructional strategies were advocated which 

could foster inquiry, group cooperation, and social negotiation of 

meaning.

One of the earliest major reports that focused on both 

mathematics and science education was Educating Americans for the 

21st Century (National Science Board Commission on Precollege 

Education in Mathematics, Science and Technology, 1983). That 

report has had far reaching consequences in the sense tha t it might be 

considered to be a focal point for the renewed interests in improving 

mathematics and science education. Subsequent reports by national 

groups responded to the call for reform heralded in this report. Some 

of those subsequent reports are reviewed in the next sections of this 

chapter.
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Recent Mathematics Education Reform Reports

Recent reports on mathematics education have lamented the 

lack of student’s problem-solving abilities. According to a series of 

reports such as New Goals of Mathematical Sciences Education 

(Conference Board for the Mathematical Sciences, 1983), Everybody 

Counts: A Report to the Nation on the Future of Mathematics 

Education (National Research Council, 1989), and Curriculum and 

Evaluation Standards for School Mathematics (National Council of 

Teachers of Mathematics [NCTM], 1989), a  solution for improving 

mathematics education involves the encouragement of students to 

“think mathematically” rather than leam isolated facts by rote. The 

more recent reports are summarized in the following paragraphs.

Everybody Counts represents a landmark in the efforts to reform 

school mathematics. The report cites alarmist-style statistics such as 

three-quarters of all students stop studying mathematics before they 

finish high school and that there is a great demand for mathematically 

literate adults in the work force (National Research Council, 1989).

To combat these negative statistics, the report provides a set of 

recommendations for changing mathematics education. The primary 

change emphasized is moving away from computation and rules 

towards problem solving and mathematical thinking. The report also 

lambasts the excessive use of texts and tests as constraints to a 

problem-solving oriented curriculum.
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Specific recommendations are provided in Everybody Counts for 

elementary and secondary schools. For the elementary level, the 

report suggests moving away from an emphasis on accuracy of 

calculation to efforts that will promote students’ “number sense.” The 

report also supports the use of calculators at this level. For the 

secondary level, the emphasis appears to be geared to encourage 

schools to move away from mathematics courses that have a primary 

purpose of preparing students for college calculus to courses that have 

a common core of broadly useful mathematics. The report advocates 

the elim ination of tracking but also acknowledges that college bound 

students will need a greater preparation than non-college bound 

students. The report suggests that this can be accomplished by a 

more holistically-oriented curriculum rather than the addition of 

specific courses. Finally, a strong emphasis in Everybody Counts is the 

notion that all students should study mathematics every year they are 

in school.

In a fashion much less alarmist but nonetheless consistent with 

the National Research Council report, the National Council of Teachers 

of Mathematics also published a document that has had major impact 

on the practical side of mathematics education reform. Curriculum 

and Evaluation Standards for School Mathematics was the product of a 

commission established by NCTM. The set of recommendations has 

been widely endorsed by education and mathematics groups such as
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the Mathematical Sciences Education Board and the American 

Mathematical Society.

The report sets goals and provides specific recommendations 

for reform of the K-12 mathematics curriculum. Each standard in the 

document is grounded in the assumption that all students can leam 

mathematics and they do so best by actually doing mathematics. The 

Standards say that “what a  student leams depends a great deal on how 

he or she has learned it” (p. 5). To that end, the report sets new goals 

for students: 1) leam to value mathematics, 2) become confident in 

one’s own ability, 3) become a mathematical problem-solver, 4) leam 

to communicate mathematically, and 5) leam to reason 

mathematically. To achieve these goals, corresponding 

recommendations center on changes in curriculum, instructional 

practices, and evaluation techniques. NCIM also suggests that 

calculators should be available to all students at all times and that 

computers be available in every classroom.

Recent Science Education Reform Reports

As in mathematics education, many reports have recently been 

issued concerning apparent weaknesses in the field of science 

education as well as providing recommendations for improvement. In 

general, the science reports are analogous to the mathematics reports 

in that they stress ideas and thinking over rote learning. Arguably, the 

science education reform report that has received the most attention 

is Project 2061: Science for All Americans (American Association for
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the Advancement of Science, 1989). Published in 1989, the report 

provided much needed guidance at a time when many states were 

debating where to go with their science education programs.

The report was the first phase of Project 2061 and emphasized 

the importance of developing a scientifically literate society. To 

accomplish that goal the report encouraged designers of science 

curricula to include notions that can support students: 1) being 

fam iliar with natural world, including the recognition that there is 

great diversity, 2) being aware of the ways mathematics, science and 

technology are inter-related, 3) knowing that mathematics, science, 

and technology are human enterprises, have a rich historical 

background, and, as such, knowledge in these is subject to continual 

scrutiny and change, 4) in developing scientific ways of thinking, and 

5) in using scientific knowledge to inform personal and social choices. 

The report stressed that the accomplishment of these goals was not 

likely until substantial and systemic changes were implemented in 

traditional science curricula.

The second phase of Project 2061 is under way now. In phase 

two alternative curriculum models are being developed and 

implemented in several sites across the United States. The alternative 

curricula models are based on the assumption that "less is more" 

(Rutherford, 1991, p. 5). In addition, many state educational 

specialists are using Science for All Americans as a philosophical guide 

for reforming science education in their states. Although not intended
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as a curriculum guide, the learning goals set forth in Science for All 

Americans have become the basis of curriculum frameworks in states 

such as Michigan, Maiyland, and California (Project 2061, 1992).

Science for All Americans has stimulated much thinking in the 

efforts towards science education reform. From the Project 2061 

updates sent out monthly from the American Association for the 

Advancement of Science, it appears that there is considerable national 

consensus as to course goals and instructional strategies which should 

be a part of all science courses. In fact, the Winter 1992 issue of 2061 

Today reports that the National Science Foundation (NSF) found that 

many states used the ideas of Science for All Americans as a guidepost 

while developing their proposals for the NSF's Statewide Systemic 

Initiative Program.

Several other reports have been influential in stressing the need 

for science education reform in recent years. In a series of reports by 

the National Center for Improving Science Education, syntheses of 

desired curriculum changes for science in the elementary, middle, 

and high school are reported. The center’s report on elementary 

science, for example, specifically recommends that science 

instruction should focus on fewer topics in more depth and promote 

the skills needed to investigate and solve problems (National Center 

for Improving Science Education, 1989). The National Science 

Teachers Association (NSTA), also has a report that appeared in 1989. 

Their report, Essential Changes in Secondary Science: Scope.
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Sequence, and Coordination (NSTA, 1989), called for greater 

coordination among the ideas in high school science courses. In their 

plan, formal science instruction would begin in grade seven and 

progress until graduation. The approach would emphasize an 

integrated curriculum with scientific concepts becoming more 

abstract in the later high school years.

State-Stimulated Reforms in Mathematics and Science

Attention to improved mathematics and science curricula is not 

a phenomenon associated solely with the reports of the 1980s. 

Although there have been many reform efforts which specifically 

focused on an improved curriculum during the past 30 years, the 

National Science Foundation supported science education curriculum 

projects of the 1960s and 1970s exemplify the direction most 

improvement efforts have taken. Marsh and Odden (1991) contend 

that although many of the national curriculum packages were 

sophisticated, they often did not fit state or district curriculum 

priorities, nor most testing or textbook policies. Furthermore, 

teachers, in some cases but not all, attended summer institutes to 

assist them in implementing programs in their schools. Atkin and 

House (1981) and Sarason (1982), in reporting about the apparent 

failure of many of these early curriculum reform efforts, have 

contributed the idea that failure often stemmed from the lack of 

understanding of program objectives by key players at the school sites
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such as principals and curriculum supervisors, and a lack of will to 

fully implement reform ideas by these players as well as teachers.

Implementation lessons from some of those curriculum reform 

efforts in “early" years can be useful as states and districts attempt to 

implement thinking skills-oriented curricula, alter teaching as a 

profession, and restructure the organizational aspects of schools. 

Several new dimensions have been added to understanding local 

implementation from studies of more recent mathematics and science 

curriculum reform efforts, such as the California Mathematics and 

Science Frameworks and the Florida Comprehensive Plan.

The California story. California’s curriculum reform initiatives 

can be viewed as representational of many of the reform movements 

that call for changes that see students learning content with greater 

depth of understanding and applying content knowledge to seek 

solutions to issues and problems. The California mathematics and 

science frameworks explicitly stated a vision of teaching that 

encompasses thinking, problem-solving, and application. The 

frameworks required that teachers leam new content and ways to 

teach it. Mathematics content reflected the moves away from basic 

arithmetic algorithms to concepts such as number sense, 

measurement, and statistics. Marsh and Odden (1991) studied the 

implementation of these frameworks in a select group of California 

school districts. They concluded that change of the scope indicated in 

the frameworks was beginning to take hold in schools and promised to
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be a systemic change due to parallel reform activities that were also 

taking place in the state.

In addition to the frameworks, California concurrently launched 

general reform efforts such as change in textbook adoption criteria, 

development of a  statewide school improvement program which 

emphasized local adoption of “good" curricula programs, provision of 

mentor teachers at the school level to assist in the development and 

implementation of new curricula units, creation of curriculum centers 

across the state to assist teachers in curriculum development and 

learning of new pedagogical practices, and the creation of a  statewide 

system of professional development that utilized curriculum reform 

and change as its focus. These integrated efforts supported change in 

all curriculum areas, especially in the areas of mathematics and 

science (Marsh & Odden, 1991). Success in local implementation was 

noted and credit was given to the massive, fundamental, and systemic 

nature of these reforms.

The Florida storv. Florida has been another state that has 

attempted to enact a statewide reform package for mathematics and 

science education. Responding to crisis situations lamented by many 

educational critics, the Legislature of the State of Florida passed 

landmark legislation in early 1980s in which the condition of 

mathematics and science education was a major focus. The 1983 

Educational Reform Act mandated that specific competencies be 

generated which would guide the improvement of mathematics and
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science education throughout the state. Three products came from 

this effort: 1) a revision of the list of minimum standards, 2) a list of 

“standards for excellence," and 3) course frameworks.

During the later 1980s, Florida again responded to the crisis 

situation in mathematics and science education by developing a 

statewide plan to coordinate all of the proposed and enacted initiatives 

in mathematics, science, and computer education. Called A 

Comprehensive Plan: Improving Mathematics. Science, and Computer 

Education in Florida (Task Force to Improve Mathematics, Science, 

and Computer Education, 1989), this statement was made public in 

April of 1989 as a result of the efforts of a collaborative group of 

members of the business and educational communities. The broad 

mission of the group was to prepare recommendations to make Florida 

a world leader in mathematics, science, and computer education by 

the year 1999. The Comprehensive Plan listed both strategic goals 

and practical suggestions for their attainment. In short, the document 

highlighted the immediate need to develop and implement efforts to 

ensure that students in Florida have the best opportunities to leam 

mathematics, science and to use computer technology.

As indicated in the document itself, the Comprehensive Plan is 

results-oriented. Restructuring the curriculum, making learning more 

exciting, preparing outstanding teachers, reaching out to all students, 

and adjusting the way learning is assessed are some of the results 

intended by the Comprehensive Plan. Many Florida school districts
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have used the Comprehensive Plan as a guide for curriculum reform 

and improvement, but to what extent have the recommendations of 

the Comprehensive Plan been implemented in Florida schools as a 

means to achieve radical curriculum reform?

The broad issues of how state policies and plans can enhance 

local curriculum reform efforts and the impact of those policies in 

classrooms were the foci of this study. To accomplish these purposes, 

a case study of the implementation of the Florida Comprehensive Plan 

was conducted. Reports of the findings and recommendations of this 

study have been prepared for and submitted to the Florida Department 

of Education (e.g., Dana, Tobin, Shaw, & Engler, 1992). The chapters 

of this dissertation are based on the reports submitted to state 

personnel. The reports have had an impact on the development and 

refinement of mathematics and science education policies in the State 

of Florida. Specifics of how this study is impacting policy-makers and 

decision-makers is presented in the final chapter of the dissertation.

Significance of Studv 

It is important to know the extent to which a policy such as the 

Comprehensive Plan is effective after it is fully implemented.

However, knowledge of the extent to which initiatives and ideas 

associated with the plan are being implemented are important as an 

interim process. Unless one knows to what extent the 

recommendations in the Comprehensive Plan are being implemented.
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there may be little reason to expect it to produce the desired

outcomes. According to Patton (1990):

Where outcomes are evaluated without knowledge of 
implementation, the results seldom provide a  direction for 
action because the decision makers lack information about what 
produced the observed outcomes (or lack of outcomes). Pure 
pre-post outcomes evaluation is the 'black box’ approach to 
evaluation.

Accordingly, this study of the implementation of the Comprehensive 

Plan was undertaken in order to determine the extent to which the 

recommendations of the plan are being enacted by school personnel 

and, in a broader sense, ascertain the state of mathematics and 

science education in Florida schools.

Scope of the Dissertation 

The chapters of this dissertation are arranged according to 

themes that can be found in the Comprehensive Plan. After Chapter 2, 

an overview of the procedures used in this study, the chapters focus 

on one or more of these themes. Chapters 3, 4, 5, and 6 are about the 

themes of strengthening the curriculum, making learning more 

exciting, preparing and enhancing mathematics and science teachers, 

and reaching out to students. Data relevant to specific indicators are 

presented and interpretations are made in each of those chapters. In 

Chapter 7, a  synthesis of the findings and recommendations from the 

evaluation study which led to this dissertation is presented. That 

chapter is based on a “mathematics and science education report 

card" previously submitted to the Department of Education. Finally,
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Chapter 8 contains an analysis of implementation issues and a 

discussion of relevant observations and implications for continued 

implementation of the Comprehensive Plan.
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CHAPTER 2 

STUDY PROCEDURES

The evaluation of the implementation of the goals and 

recommendations of the Florida mathematics, science and computer 

education Comprehensive Plan required a complex set of procedures. 

The purpose of this chapter is to present the procedures used to plan 

and implement the study. A team of researchers that ranged from one 

to approximately fourteen people participated in varying degrees and 

varying capacities throughout the duration of this study. This chapter 

presents an overview of the procedures and may not capture the 

specific actions of each research team member.

The chapter is organized into three major sections. The first 

section is about the development of indicators for this study and 

previous research on mathematics and science education indicators. 

The next section highlights the various data collection procedures at 

the state, district, and local levels. The third section presents 

demographic information about the school-level teacher respondents.

Development of Indicators of Mathematics and Science Education 

In order to assess the implementation of the far reaching 

recommendations in the Florida Comprehensive Plan, a  complex set of

19
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indicators was developed. The indicators were designed to be of 

assistance in assessing the rate at which progress was made in 

improving the quality of science and mathematics in Florida schools 

and were categorized by the eight goals of the Comprehensive Plan.

The indicators used in this study are listed in Appendix A and provide 

a framework for ensuing chapters, where the findings of the study are 

presented and discussed. Previous national and local work on 

mathematics and science education indicator models was of great 

assistance in the development of the indicators for this study.

The National Science Foundation has supported several projects 

aimed at developing a set of indicators. Shavelson, McDonnell, Oakes, 

and Carey (1987) produced a document in cooperation with the Rand 

Corporation, the primary purpose of which was to provide a  discussion 

regarding pertinent issues surrounding the planning of a system of 

indicators. Weiss (1987), in addition to developing a set of indicators, 

used indicators of mathematics and science education in a national 

survey of science and mathematics teachers. Raizen and Jones (1985) 

and Mumane and Raizen U988) analyzed the quality of indicators 

available and made recommendations for their improvement.

Recently, the Council of Chief State School Officers (CCSSO) initiated 

the State Science and Mathematics Indicators Project (Blank &

Dalkilic, 1990). The CCSSO project builds on the previous work on 

indicators and was designed to assist national, state, and local decision­

makers in assessing the condition of mathematics and science
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education. Blank and Dalkilic (1990), as a part of the CCSSO project, 

specified six categories of indicators: student outcomes, instructional 

time/participation, curriculum content, school conditions, teacher 

quality, and equity.

The CCSSO indicators were useful in determining the set of 

indicators that would be feasible in this study of the implementation of 

the Comprehensive Plan. However, the evaluation team decided to 

develop an unique set of indicators specific to the Floridan context 

based on the goals and recommendations in the Comprehensive Plan. 

This process began with an analysis of the Comprehensive Plan text. A 

preliminary list of indicators for each goal was developed and 

compared to the indicators specified by the CCSSO. An analysis of the 

lengthy list eliminated indicators that were judged to be superficial 

and would not provide a sufficient level of detail to make judgments on 

the progress of implementation. The ideas and interests of the 

Department of Education were also captured by the indicators list 

after several consultations with DOE personnel. As a consequence, 

many of the school-level indicators were added to the list in order to 

develop a profile of what teachers do in their classrooms (previously 

uncollected information) and many state-level indicators were refined 

based on the types of data available from the state at the time of the 

study. The set of indicators that appears in Appendix A is the list that 

was used to organize data collection for this study.
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Three Levels of Studv: Three Types of Procedures 

Using the indicators as a guide, sets of procedures were 

developed to collect data. Due to the variety in the types of data 

required, multiple procedures were used in this evaluation of the 

implementation of the Comprehensive Plan. In the following sections, 

procedures specific to each of the three levels are presented.

State Level Studv

There were two components to the state level study. One 

component required the development of a sub-list of indicators that 

could be answered with data which are normally collected by the state. 

The next component involved in-depth interviews with approximately 

fifty key state personnel responsible for implementing and monitoring 

initiatives related to the Comprehensive Plan. The interviews were 

conducted and transcripts were analyzed by a sub-team of researchers. 

The interview data, while an important part of this study, are not 

included in this dissertation.

Data linked to the indicators were collected a t varying points in 

the study. Personnel at the Department of Education were very 

congenial and assisted in the retrieval and compilation of many of 

these data. Personnel from the Office of Policy Research and 

Improvement (now Policy Research and Accountability) and the Office 

of Instructional Programs were especially helpful in collecting and 

organizing data. Furthermore, personnel in these offices offered their 

own interpretations of the data, providing triangulation for
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interpretations made by the evaluation team. Their insights into the 

current conditions of mathematics and science education provided a 

context for making sense of the state, district, and school data.

District Level Studv

The Florida Department of Education was especially concerned 

about ensuring that the data collected were both valid and reliable, and 

represented the perspectives of the many types of Florida school 

districts (rural/urban, small/large, etc.). In response to their concern, 

two sources of data were used as a  basis for ascertaining a  district 

perspective on the implementation of the Comprehensive Plan. First, 

questionnaires were developed and sent to curriculum supervisors 

with mathematics and/or science responsibilities in the school 

districts. The questionnaires are provided in Appendix B. Second, 

telephone interviews were scheduled with 19 supervisors to obtain 

qualitative data on the ways in which the Comprehensive Plan was 

implemented. The telephone interviews also provided curriculum 

supervisors with an opportunity to “brag” about the “wonderful 

things” they were doing in their districts. The qualitative data also 

provided a set of vignettes to illustrate the varying degrees of plan 

implementation and progress towards achieving the goals.

Curriculum supervisor questionnaires. Items for the 

questionnaires were developed using the set of indicators constructed 

from the CCSSO report and the text analysis of the C omnrehensive 

Plan conducted by the evaluation team. A panel of 5 science educators
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and 2 mathematics educators generated items to be included on the 

questionnaires. Drafts of the survey instruments were reviewed by 

representatives from various divisions of the Department of Education 

to help ensure that the survey would meet the information needs of 

state-level personnel. Consequently, the needs and interests of the 

DOE are reflected in the final versions of the questionnaires. The 

questionnaires had the following sections: a) Background/ 

demographic information; b) Trends and changes in science/ 

mathematics education; c) Information about science/mathematics 

education resources; d) Federal and state initiatives; and e) Availability 

of qualified teachers. The questionnaires were administered in the 

summer of 1991.

Prior to administration of the questionnaires, each school 

district was telephoned to determined exactly who was responsible for 

what levels of mathematics and science education. In many instances, 

the curriculum supervisor provided information directly. The 

telephone contact provided an opportunity to introduce the purpose of 

the study and inform the supervisor that he/she would be receiving a 

questionnaire. The questionnaires were mailed to every person with 

mathematics and/or science supervisory duties in all 67 counties. 

Mathematics supervisors received one version while science 

supervisors received another. Curriculum supervisors with 

responsibilities in both areas received both questionnaires. Eighty six 

supervisors representing 41 districts responded. Forty-four
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supervisors with mathematics responsibilities and forty-two 

supervisors with science responsibilities returned questionnaires.

These supervisors represent all grade levels with 60% of the 

supervisors having the responsibility of K-12 general curriculum 

supervision.

Items on returned questionnaires were manually coded and data 

were entered on a personal computer and uploaded to the mainframe 

for statistical analysis. Non-quantitative items were also entered into a 

word processing document where responses from all questionnaires 

were aggregated for analysis. The data analysis consisted of a  computer 

analysis of the response frequencies for each of the questionnaire 

items, and for qualitative items, listing exemplar responses and 

interpreting what those responses mean for the implementation of the 

Comprehensive Plan from the district perspective. The interviews 

provide a context for considering the responses to the questionnaire. 

The analyses of the questionnaire data were organized by the eight 

goals of the Comprehensive Plan.

School Level Studv

This section of the chapter will describe the nature of the school- 

level portion of the evaluation of the implementation of the 

Comprehensive Plan. The school level study was the largest portion 

of the study and most of the analysis time has been devoted to making 

sense of the data collected from the schools. Seven types of 

questionnaires were designed to collect data from teachers and
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department heads. Teacher questionnaires were customized for 

elementary, middle school science, middle school mathematics, high 

school science, and high school mathematics. The following sub­

sections of this chapter describe the sample design, instrument 

development, and response rates.

Sample design. The school level evaluation of the 

implementation of the Florida Comprehensive Plan involved a 

statewide probability sample of regions, districts, and schools in 

grades Kindergarten through 12. The sample included public 

elementary school teachers (K-5), middle-level and secondary 

mathematics and science teachers, and corresponding department 

heads.

The sample selection procedure was designed to select 

teachers representative of the teacher population in the state. Ih e  

Department of Education wanted to ensure that estimates could be 

made for various sub-populations such as those in particular 

geographic regions. Accordingly, multi-stage cluster sampling was 

employed with regions of the state as the first stage sampling unit, 

school districts as the second stage sampling unit, and schools as the 

third stage sampling unit. It was decided that a random sample of 

teachers would not be likely should decisions about an additional stage 

of sampling be left to school principals as has been done in other 

studies (e.g., Milton, Herrington, Arthur & Owens, 1989). It was 

questioned in other studies whether principals selected teachers
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randomly or whether teachers were selected because they could 

answer the questionnaire in such a way as to make the school “look 

good." To avoid this problem, we chose to select all teachers in a 

particular school (elementary) or particular school department 

(middle and high school mathematics and science — both teachers 

and department heads).

Aside from helping establish the sample criteria, the research 

team had very little control over the sample selection. The 

Department of Education controlled the exact procedure used in 

sample selection. The sampling frame, as well as the final 

representative sample, was provided by The Office of Policy Research 

and Improvement, and Management Information Services of the 

Florida Department of Education.

An additional step was chosen mainly to follow proper protocol. 

Administrative personnel in each school district were telephoned to 

ask permission to send questionnaires to teachers at the schools 

selected. This provided an opportunity to determine how many 

questionnaires would be needed and to secure the name of a  contact 

person at each school. The contact person, generally a teacher, was 

then contacted and asked to facilitate the distribution and return of 

the questionnaires at that school. Although a time consuming process 

involving as many as five or more phone calls to a school district this 

step of the procedure ensured nearly a 100% return rate for teacher 

questionnaires from individual schools in the sample. However, this
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step did not serve to increase the general return rate from all schools 

in the sample.

Instrument development. Since the p rim ary  purpose of this 

study was to assess to what degree the goals of the Comprehensive 

Plan was being implemented in Florida schools, the process of 

instrument development began with an analysis of the text of the plan. 

A panel of 5 science educators and 2 mathematics educators 

conducted the analysis, constructed the list of indicators, and 

generated items to be included on the questionnaires. Instruments 

were constructed to collect data from: a) elementary teachers, b) 

middle school mathematics teachers, c) middle school science 

teachers, d) high school mathematics teachers, e) high school science 

teachers, and f) middle and high school department heads (one for 

mathematics and another for science). The department head 

questionnaire, while developed and administered, was not used as a 

source of data in the study since in most schools the department head 

was also a teacher and completed the teacher questionnaire.

Drafts of the survey instruments were reviewed by 

representatives from various divisions of the Department of Education 

to help ensure that the survey would meet the information needs of 

state-level personnel. Questionnaire drafts were also reviewed by a 

panel of 9 teachers and 4 teacher educators. The instruments were. 

revised based on the comments from the reviewers, field tested by 

elementary, middle, and high school teachers, and revised again.
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The final versions of the questionnaires had the following 

sections: a) Background/demographic information; b) Information 

about your classroom; c) Trends and changes in mathematics/science 

education; d) General information about mathematics/science at your 

school; e) Access and use of instructional technologies; and f) Staff 

development opportunities. The questionnaires were administered to 

the sample very close to the end of the school year during May 1991.

Response rates. Permission to distribute questionnaires to 

teachers for the purpose of evaluating the implementation of the 

Comprehensive Plan was denied by Dade, Broward, and Palm Beach 

school districts. The remaining school districts each gave permission. 

For the teacher survey, questionnaires were mailed to 1521 

elementary teachers, 234 middle school mathematics teachers, 227 

middle school science teachers, 196 high school mathematics 

teachers, 193 high school science teachers (see Table 2 through Table 

6). The overall return rates were 49%, 46%, 48%, 56%, and 47% 

respectively. Although these are reasonable response rates for lengthy 

questionnaires, the overall return rate is misleading as it represents 

the number returned in relation to the number sent to each school. A 

record keeping sheet included with the packet of questionnaires to 

the contact person in each district clarified the actual number of 

questionnaires put into the hands of teachers. Using those figures, the 

overall return rates were approximately 65%.
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Table 2

Description of Elem entary Teachers in Sample

30

N um ber Percent

Grade K 132 17.1
Taught 1 147 19.0

2 131 17.0
3 133 17.2
4 105 13.6

Background

5

African-

99 12.8

Am erican 90 10.9
A sian 1 0.1

Caucasian 7 1 5 86 .5
Hispanic 12 1.5

O ther 9 1.1

Age Under 30 145 17.5
3 1 -4 0 2 8 9 34 .8
4 1 -5 0 2 5 6 30.8

over 51 140 16.9

Experience 1-2 years 138 16.6
3-5  years 177 21.3

6-15  years 2 9 0 34.9
16-25 years 158 19.0

Sam ple Total

over 26 years 67

8 3 4

8.1
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Table 3

Description of Middle School Science Teachers in  Sample

N um ber Percent

C ourse Life 2 2 25.3
Taught P hysica l 2 9 33.3

E arth/Space 2 4 27.6

Background

Other

African-

12 13.8

Am erican 5 4.7
A sian 0 0

C aucasian 9 6 90.6
H ispanic 2 1.9

Other 3 2.8

Age Under 30 16 14.7
3 1 -4 0 31 28.4
4 1 -5 0 4 8 44 .0

over 51 14 12.8

Experience 1-2 years 4 6 42.6
3-5  years 2 4 22.2

6-15  years 2 6 24.1
16-25 years 10 9.3

Sample Total

over 26  years 2

110

1.9
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Table 4

Description of High School Science Teachers in  Sample

Num ber Percent

C ourse College Prep 61 67.0
Type Non-College

Prep 3 0 33.0

Background African-
American 3 3.3

A sian 0 0
C aucasian 8 4 91.3

Hispanic 2 2.2
Other 3 3.3

Age Under 30 11 12.0
3 1 -4 0 2 8 30 .4
4 1 -5 0 3 4 37.0

over 51 19 20.7

Experience 1-2 years 9 9.8
3-5  years 22 23.9

6-15 years 3 5 38.0
16-25 years 19 20.7

over 26 years 7 7.6

Sample Total 92
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Table 5

Description of Middle School M athem atics Teachers in  Sample

N um ber Percent

Background African-
American 12 11.1

A sian 0 0
C aucasian 9 3 86.1

Hispanic 0 0
Other 3 2.8

Age Under 30 4 3.7
3 1 -4 0 4 5 41.7
4 1 -5 0 4 6 42.6

over 51 13 12.0

Experience 1-2 years 2 7 25.2
3 -5  years 16 15.0

6-15  years 4 6 43.0
16-25 years 18 16.8

over 26  years 0 0

Sam ple Total 109
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Table 6

Description of High School M athem atics Teachers in  Sample

N um ber Percent

C ourse College Prep 84 76.4
Type Non-College

Prep 2 6 23 .6

Background African-
Am erican 10 9.0

A sian 1 0.9
C aucasian 9 5 85.6

H ispanic 1 0.9
O ther 4 3.6

Age Under 3 0 13 11.7
3 1 -4 0 26 23.4
4 1 -5 0 50 45 .0

over 51 22 19.8

Experience 1-2 years 11 9.9
3-5  years 10 9.0

6-15 years 51 45.9
16-25 years 3 4 30.6

over 26  years 5 4.5

Sam ple Total 111
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CHAPTER 3

STRENGTHENING MATHEMATICS AND SCIENCE CURRICULA

The purpose of this chapter and the next three chapters is to 

present the detailed findings of the evaluation of the implementation 

of the Comprehensive Plan. This chapter is designed to provide an 

overview of the findings associated with Goal One of the plan and to 

provide an organized forum for discussions of the interpretation of 

those data. The next chapters are organized by Goals Two through 

Eight of the Comprehensive Plan. In each chapter, there are sub­

sections for state, district, and local findings. These findings are 

keyed to specific indicators of progress as listed in Appendix A. At the 

end of the discussion about the findings, a recommendation is 

presented for consideration in future Comprehensive Plan 

implementation.

Goal 1 of the Comprehensive Plan was concerned with 

improving the quality of the mathematics, science, and computer 

curriculum. Specifically, the goal was stated:

To strengthen the K-12 curricula in mathematics, science and 
computer education. The emphasis should be on student 
learning rather than merely content coverage so that students 
are prepared to succeed in a society requiring a high degree of 
technological and scientific literacy.

The Comprehensive Plan specifically recommended that:

35
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• Elementary, middle and high school curricula should reflect 
an integrated approach to learning so that students develop a 
depth of understanding of basic and advanced mathematics 
and science concepts and computer skills.

• A coordinated K-12 curriculum is needed to promote 
meaningful understandings of technological, scientific, and 
mathematical principles.

• Classroom learning activities should emphasize “hands- 
on/minds-on” and problem-centered learning.

• The integration of technology should be emphasized in all 
subject areas.

State Level Data 

Indicator: Changes In Course Enrollments

One way to monitor the implementation of the 

recommendations towards a strengthened curriculum was to analyze 

course enrollment data. In Florida, the course enrollment data were 

categorized by a hierarchy of course levels for both mathematics and 

science. Level I courses were considered "basic" or "fundamental" 

courses. Level II courses were considered "regular" courses, and Level 

III courses were honors or advanced placement courses. A short 

listing of course titles typically found at each level is provided in Table 

7. These courses were typically offered to high school students.

Data trends that would be consistent with the intentions of the 

Comprehensive Plan would see lower level and remedial courses 

decrease in enrollment while higher level course enrollments 

increased. Districts would be expected also to increase enrollments in 

applied mathematics and science courses. One of the goals in Florida
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had been to encourage school districts to eliminate Level I courses and 

increase enrollments in Level II and Level III courses. Course 

enrollment data from the 1988-89 school year through the 1991-92 

school year (inclusive) were compared to determine the extent to 

which the recommendations of Level I course elimination and Level II 

and Level III enrollment increases were being implemented. In raw 

numbers of students, enrollments in Level I courses in both 

mathematics and science have generally decreased since 1989 while 

enrollments in Level II and Level III courses have generally increased. 

Those figures are reported in Table 8. The percentages in 

parentheses represent the number of students enrolled in a course 

level as a proportion of the total student membership of grades nine 

through twelve.

As can be noted from Table 8, course enrollments were slowly 

changing in a manner consistent with the goal of encouraging students 

to take higher level courses. The recommendation to eliminate Level I 

courses appeared to be unheeded as the numbers of students in those 

courses remained high in 1991-92. The primary purpose of 

increasing enrollments in upper level courses was based on the 

premise that a large number of students elect not to take the most 

challenging mathematics and science courses as part of their minimal 

high school graduation requirements (Task Force to Improve 

Mathematics, Science, and Computer Education, 1989).
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Table 7

A Sample of Level I. II. and III Course Titles

Course Level Mathematics Science

Level I Pre-Algebra 
General Math I 
Consumer Math

Fundamentals of Biology 
Fundamentals of Physical Science 
Fundamentals of Earth/Space 
Science

Level II Algebra I 
Algebra II 
Geometry

Biology I 
Chemistry I 
Physics I

Level III Algebra I Honors
Trigonometry
Calculus

Biology I Honors 
Chemistry II
Advanced Placement Physics

However, there is no guarantee that enrollment in Level II and Level 

III courses alone will require students to engage in "higher-order 

thinking" as envisioned by the Task Force. At present, the state has 

no way to monitor the quality of instruction in these courses. By 1994 

however, eleven remedial (Level I) mathematics courses at the 

secondary level will be eliminated and replaced with four courses that 

are being designed to reflect new mathematics standards.
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Table 8

Changes in Levels I. II. and III Course Enrollments

Course Level 
and Title

1988-89 1989-90 1990-91 1991-92

Level I
Mathematics 207,633

(42.5%)
205,009
(42.1%)

199,975
(40.7%)

188,762

Science 66,973
(13.7%)

63,436
(13.0%)

55,433
(11.3%)

50,933

Level II
Mathematics 190,932

(39.1%)
185,927
(38.2%)

190,025
(38.7%)

206,332

Science 290,101
(59.3%)

285,771
(58.7%)

288,375
(58.6%)

295,232

Level III
Mathematics 49,458

(10.1%)
51,548

(10.6%)
56,488

(11.5%)
65.740

Science 72,778
(14.9%)

74,637
(15.3%)

85,071
(17.3%)

95,776

Grades 9-12 
Membership 488,919 486,488 491,358 n/a

An analysis of courses taken showed that while there were 

noticeable increases in enrollments in advanced level courses, lower 

level courses still had high enrollments. The 1983 reform act in 

Florida required students to take more science courses. Florida is
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likely no different than other states in that expanded enrollments in 

the lowest level courses were a direct effect of the early reform 

movements (Clune, 1989). In both mathematics and science only a 

small number of students in grades 9-12 were taking the most 

advanced level courses since 1989. Districts should be encouraged to 

eliminate or reduce the number of Level I courses in mathematics and 

science as a way to encourage enrollment in advanced courses. 

However, viable curriculum models for advanced courses that would be 

appropriate for a range of students do not exist in most Florida school 

districts. The lack of a set of alternative curriculum frameworks is a 

contributing factor to the slow progress in strengthening the 

curriculum.

Indicator: Curriculum Guidance Resources.

Four different types of documents and two different curriculum 

projects guided mathematics and science education in the state from 

1989 to 1992. These guides were developed by different Department 

of Education (DOE) offices. The guidance materials available to 

districts were:

1. Student Performance Standards

2. Standards of Excellence

3. Course Frameworks and Standards (Grades 6-12)

4. District Curriculum Guides

5. K-5 Model Curriculum in Mathematics
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6. NSF Elementary and Middle Grades Science
Restructuring Project (Statewide Systemic Initiative)

These materials became available to districts a t different times

and accordingly may have been confusing to district level officials

conscientiously trying to implement them. The materials differed

greatly in intent and scope, but tended to have the same purpose of

providing a framework for instruction. The primary purpose of these

materials was to provide assistance in improving mathematics and

science instruction. However, some district officials cited too many

contradictions between the different materials. One district

supervisor’s comments were typical:

. . .  I realize that the DOE is in transition and a lot of 
philosophies are changing. But at the same time the DOE has 
come out and said that you need to teach these standards or we 
will test or we will do that or we'll fund this project and here is 
a grant for that and so on. Then they turn around and remove all 
of that, pull out directives from under you once you have told all 
the teachers that this is the way we will be doing it. I guess my 
plea is to come up with a policy and stick to it. A tremendous 
amount can be done if there is some sort of clear direction 
signal from the DOE.

It should be of great concern that district level administrators have

doubt about the curriculum guidance being provided by the state. The

supervisor's comments support the notion that a clearly articulated

curriculum plan, such as the Comprehensive Plan, was needed in

Florida. However, a systemic reform of state policies and practices

was also needed to eliminate potential sources of contradiction and

encourage reform.
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New sources of curriculum guidance that consolidate existing 

frameworks and use the Comprehensive Plan as an organizing 

principle are needed in Florida. The state should establish a  priority 

for curriculum reform and retire all other documents that sought to 

influence mathematics and science curricula. Documents such as the 

Minimum Student Performance Standards and the Standards of 

Excellence are being used by some schools to a  great extent and by 

others to a  lesser extent. There was a lack of consistency in terms of 

the documentation that was driving curriculum reform in districts.

The Department of Education, in conjunction with state organizations 

for mathematics and science teachers and supervisors, may want to 

establish one document or unified guidance system for mathematics, 

science, and computer education. Having one document would 

provide a  focal point for continued curriculum reform efforts and a 

common basis for assessing reform progress.

Indicator: Blueprint for Career Preparation Schools

An improvement in student grades, enrollment in higher level 

courses, and promotion rates was documented at pilot Blueprint for 

Career Preparation high schools. These schools emphasized career 

exploration and involved students in taking applied mathematics and 

science courses rather than lower level courses. Fewer than one-third 

of all districts offered Applied Mathematics and fewer than one-sixth 

offered Principles of Technology during 1990-91. Only 1,942 

students out of a statewide junior class of 114,293 students (less than
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2 %) took Applied Mathematics I in 1990-91, and only 320 students 

took Principles of Technology I at non-Blueprint schools. The 

implementation of new advanced courses such as Applied Math and 

Principles of Technology requires a substantial commitment from a 

school district in terms of resources and teacher education. Lessons 

learned from course implementation at the Blueprint schools need to 

be made available to other districts wishing to phase in advanced level 

courses.

Indicator: Student Achievement Tests

State and national examination scores were collected to 

determine student achievement trends. Scores on the Florida High 

School Competency Test (HSCT) have been declining steadily for the 

past seven years from 87% in 1984 to 75% in 1991. A major portion 

of this examination is devoted to mathematics competency. The 

College Board noted an increased gap between top students taking the 

SAT and the larger group of middle students. Nationally, the average 

scores for students who also took the Board's Mathematics 

Achievement Tests were nearly 100 points higher than the national 

average. In Florida the mathematics scores of students who also took 

the Achievement Tests were 144 points higher than the average 

mathematics score in Florida.
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District Level Data 

Indicator: Subject Area Integration

Efforts were made at the district level to encourage the 

integration of mathematics and science, particularly at the elementaiy 

level. Approximately 90% of the curriculum supervisors responding to 

the questionnaire indicated they had encouraged both elementaiy and 

secondary teachers to integrate mathematics and science into other 

subject areas in the past two years.

The supervisors provided many diverse examples of their 

attempts at encouraging integration of mathematics and science with 

other subjects. Principal among these were references made to the 

role that additional funds from state-supported teacher staff 

development programs such as Mathematics/Science Teacher 

Education Training (M/STET) and Title II, had in facilitating teacher 

workshops that stressed integration. Curricular resources such as 

AIMS, 4-Rs, Project Wild, LEGO LOGO, and Voyage of the Mimi also 

were mentioned as a source of ideas for integration by the curriculum 

supervisors. Two different districts mentioned that summer camps 

and inservice institutes focused on integrating themes such as 

science, technology and society. Two elementary supervisors made 

specific mention of an integration approach that involved teaching 

elementary science by building on themes from childrens' literature.
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Although many of the changes noted in other parts of this study

are consistent with the intentions of the Comprehensive Plan.

publication of the NCTM’s Curriculum and Evaluation Standards for

School Mathematics has been a significant factor in encouraging

school districts to consider reforms of mathematics curricula. One

supervisor noted the local influence of the NCTM document:

The NCTM standards have made quite an impact on our 
curricula. We have endeavored to change in order to adhere 
more closely to the new standards. These results will not be 
apparent until the end of this year (at the earliest).

Although the Comprehensive Plan was intended to be prominent in

planning local reform, it appears that the NCTM standards have been

more influential than the Comprehensive Plan in some parts of the

mathematics education community. Another supervisor stated:

The NCTM standards have been adopted by our school board and 
inservice programs for the past two years have focused on these 
standards. The curricula has become more problem-solving, 
uses manipulatives and projects to teach key concepts and is 
more student-as-leamer oriented.

As a driving force behind mathematics education reform, the NCTM

standards have been reported as useful to several district curriculum

supervisors. Science education reform documents did not receive the

same attention by science curriculum supervisors in terms of local

influence. The lack of a document analagous to the NCTM standards

in science may be an explanation as to why supervisors did not cite any

similar changes in their science curricula.
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Indicator: Use of Themes in Curricular Guides

Noting the inclusion of themes such as "the environment" in 

curriculum guides may signal that supervisors and teachers are trying 

to implement more relevant and holistic views of science. Based on 

the responses to the supervisor questionnaires, two-thirds of school 

districts used the environment as a theme in some level of science 

courses. However, it can be assumed that there was considerable 

diversity in the way this theme was applied and it was not clear the 

extent to which the environment was the main theme of particular 

science courses. Since Florida's NSF/Statewide Systemic Initiative is 

using the theme of Florida's Fragile Environment to promote science 

education reform at the K-8 level, knowing to what extent the 

environment is included as a theme in present curriculum guides 

should be of assistance in determining the impact of the SSI project.

Science curriculum supervisors indicated more involvement in 

using the environment as theme than mathematics supervisors. 

Curriculum materials such as Project Wild, the 4Rs (Recycling) 

curriculum. Project Learning Tree, and Waterways were cited as useful 

in accomplishing integration of an environmental theme. Several 

supervisors also indicated that local nature centers were used by 

students during environmental studies units. Again there was great 

diversity among respondents with one supervisor noting that 

"environmental education is infused throughout all courses at all
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levels" while another offered that the environment was used "not as a 

central theme except as it flows with instruction."

Indicator: Changes in Mathematics and Science Curricula

A review of comments from supervisors suggested that most 

change in mathematics and science has occurred at the elementary 

level during the past two years. This was evidenced by fewer 

comments regarding the middle and high school levels than the 

elementary level. The elementary curricula changes were noted 

primarily in these areas: 1) increased use of problem-solving, 2) 

increased emphasis on use of manipulatives, 3) increased attention to 

active learning, 4) increased use of technology, 5) increased use of 

calculators, 6) increased attention to environmental education, and 7) 

increased attention to mathematics topics such as estimation, mental 

mathematics, and critical thinking.

Changes in curricula at the district level were used to judge the 

extent to which state curriculum reform ideas are being influential in 

setting local policy. The middle and high school mathematics and 

science curricula were stagnant in comparison to the changes 

indicated in the elementary curricula. Secondary supervisors noted 

changes such as increased emphasis on using calculators and adding 

advanced courses. However, the changes at the elementary level, by 

comparison, were more far reaching with change being noted in 

subject area integration, cooperative learning, and active learning
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approaches. These types of changes were consistent with the intent 

of the Comprehensive Plan.

Indicator: Policies on Time Spent for Mathematics and Science 

Instruction

According to district curriculum supervisors, there was little 

change in district policies regarding time spent on mathematics and 

science instruction in the past two years. In a few districts, an 

increase in required time allocated to science instruction at the 

elementary level was noted. Many supervisors of elementary grades 

also indicated that because of teachers' adoption of thematic 

instructional units, it was difficult to place a  numeric value on the 

number of days or length of lessons in those grade levels. In addition, 

the supervisors of elementary grades have indicated that due to 

thematic teaching, science lessons were more common in elementary 

classrooms in the past two years than they were for several years prior. 

Of course, this indicated nothing about the quality of the science 

lessons or whether science was ju st a theme for language arts lessons 

or whether there were meaningful science activities taking place.

Data on the quality of the elementary lessons, which were not 

collected as a part of this study, would have added a useful dimension 

to the time spent data.

Responses by district level curriculum supervisors about 

mathematics lessons were similar to the responses about science. In 

responding to a question about time spent on instruction policies that
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might be present at the district level, one supervisor specifically noted 

that:

The minimum recommended time for elementary mathematics 
lessons was about 60 minutes per day. Secondary mathematics 
teaching time was dictated by the bell schedule.

Although this supervisor was able to give specific time

recommendations, other supervisors indicated that there was no

official policy for duration of elementary lessons and supported the

notion that thematic teaching has blurred time allocation lines in

mathematics as well as science in recent years.

Considering the responses by all of the curriculum supervisors,

there was great diversity in supervisors' responses to questions about

time-spent-on-teaching policies. Many district supervisors indicated

that the trend in recent years has been to remove reference of

numbers of minutes for certain subjects from local policies governing

elementary instruction. Several elementary supervisors noted that

there were no longer formal "time spent" policies for science a t the

elementary grades. One supervisor elaborated on that statement by

suggesting that because no one in the district monitors elementary

science teaching, science is not taught for more than SO minutes per

week on average.

Interestingly, the elimination of time spent policies was not the

case for secondary courses. Nearly all supervisors portrayed their

secondary science program by stating the official "state" line for time

required in secondary science courses: Three credits by graduation.
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each a full-year lab course representing 180 hours of instruction, 72 of 

which is lab time. The indication of specific numbers for hours of 

instruction among secondary supervisors came in support of state 

funding rules which requires schools to have that configuration if they 

are to receive additional financial support for science education.

The issue of strengthening the curriculum may have little to do 

with the actual numbers of minutes that are spent on instruction.

Even though time spent data have been considered an essential 

indication of strength in the past, the quality of mathematics and 

science lessons may be a better indicator as to the strength of the 

implemented curricula. In the literature on mathematics and science 

education indicators, there are no measurable indicators of lesson 

quality at the classroom level (Blank & Dalkilic, 1990). Since many 

reform researchers have used this literature to support their work, it 

might be concluded that a substantial piece of the "big picture" on 

curriculum reform may be missing. Qualitative data that support rich 

desciptions of implemented mathematics and science lessons would 

add a needed dimension to the quantitative data generally found in the 

literature.

School Level Data 

Indicator: Curriculum Change to Limit Breadth and Superficiality

A recommendation in the Comprehensive Plan was to 

implement curricula that have fewer topics that can be learned with a 

greater depth of understanding. From the school-level study, less than
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10% of high school teachers noted th a t th e ir curriculum  h as  changed

in the past two years to one which required them to teach fewer

topics with greater depth. Likewise, across grades K-12, an average of

48% of mathematics and science teachers perceived that the

curriculum has changed over the past two years to cover a greater

number of topics with less depth. Figure 1 provides a  summary of

teacher responses to the question of limiting superficiality and

teaching fewer topics with greater depth.

Qualitative data also supported the assertion that few changes in

narrowing the breadth of the curriculum have occurred. A middle

school mathematics teacher summed up the feeling of several

colleagues with the statement:

The largest complaint of the math teachers at our school, by far, 
is that there is way too much to cover, in depth, in the time 
allotted. Particularly with our change to a middle school last 
year. We have gone from 60 minutes classes to 50 minutes 
classes this year. That's 50 minutes per week less than last year — 
and the curriculum hasn't changed.

Another mathematics teacher responded, "I wish the curriculum

allowed me to cover fewer topics in greater depth!" Mathematics

teachers weren't alone in this opinion, however.
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Teacher Perceptions of How the Curriculum  
Has Changed from 1989 to 1991
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More topics, less depth Fewer topics, more depth

source: T. Dana, 1991 MSCE implementation study

Figure 1. Teacher Perceptions of How the Curriculum Has Changed 

from 1989 to 1991.

A middle school science teacher lamented the fact that

earth/space science had been added to the requirements he was

expected to teach in the sixth grade classroom without eliminating

the other curricula requirements that were already in place. Feeling

the pressure of too many topics may also constrain the quality of the

science curriculum. As another middle school science teacher stated:

The curriculum objectives for 6th and 7th grade have too many 
topics. This is the reason why I refuse to cover STS and career 
opportunities in those classes.
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High school science teachers had  m any com m ents as well. One

biology teacher blasted the school district for an outdated curriculum:

Curriculum revision is desperately needed in the biological 
sciences . . . There have been so many changes in the field of 
biology in the past fifteen years (i.e., molecular biology) that a 
majority of students will never know about because it's not in the 
curriculum (and other teachers don't know it either!).

Another high school science teacher commented that:

The state science curriculum requirements are not being 
reduced making it nearly impossible to do a good job complete 
with laboratory activities. There simply is not enough time in 
the school year to cover all of the requirements.

Finally, in an interview, a high school chemistry teacher

indicated that teachers in his school were required to follow the local

curriculum guide which was based on state standards. Teachers also

were required to document how each and every lesson, assignment,

reading, movie, laboratory activity, etc. supported the objectives in the

curriculum guide. He said that he believed that this was a necessary

activity to ensure that all teachers covered all of the objectives by the

end of the year.

In a similar vein, a middle school science teacher stated that, "I 

believe everyone should teach from the Standards of Excellence."

That person also went on to say that he or she was confused about the 

state of those standards because "they appear to be out of vogue now." 

This statement supports a district-level finding that the state needs to 

develop a consistent curriculum framework policy that eliminates 

contradiction and supersedes all present curriculum guidance
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materials. A unified set of curricular goals might also serve to assist 

the state, districts and schools by providing a common ground for 

discussion about limiting topic superficialty and promoting conceptual 

understanding. A conclusion that can be drawn from the statements 

above supports the notion that present mathematics and science 

courses place too much emphasis on a breadth of topics and that 

teachers feel constrained by curriculum guidance materials to follow 

and implement specifically the objectives in those documents. The 

Department of Education may want to consider the comments made 

by these teachers as they develop new curriculum guidance materials. 

Indicator: Computer Integration into Mathematics and Science 

From an analysis of the survey data, mathematics lessons in 

grades K-5 were more likely than science lessons to include student 

use of computers. At the elementary school level, 71% of teachers 

integrated computers into mathematics lessons on a weekly basis 

while approximately 20% of elementary teachers integrated 

computers into science lessons on a weekly basis. These differences 

in the use of computers for mathematics and science might be 

explained by the greater availability of mathematics software than 

science software at these grade levels. Elementary school teachers 

reported that they had more mathematics software than science 

software available in their classrooms for student use. Furthermore, 

elementary teachers reported that computers were most typically
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used for drill and practice and for computer games when they were 

used as a part of mathematics or science instruction.

In middle and secondary schools, teachers reported that 

computers were rarely, if at all, integrated into mathematics and 

science lessons. Three-quarters of mathematics and science teachers 

indicated that their students did not use computers as part of their 

daily learning activities. Of the 25% of the teachers who indicated 

their students did use computers, computers were integrated into 

class learning activities about once a month. Figure 2 provides a 

graphical representation about the extent to which computers were 

used to enhance mathematics and science learning at the different 

grade levels. Additional information about the use of computers and 

other technology as tools to enhance mathematics and science 

learning are presented in Chapter 4 of this dissertation.

Indicator: Integrating Themes into the Mathematics and Science 

Curriculum

Over 51% elementary teachers reported they used science 

themes in lessons in other curriculum areas. The emphasis on theme 

teaching might be attributed to the whole language movement.

Several teachers noted that the move to whole language actually 

encouraged them to teach more science. It was not clear from those 

statements, however, what those science lessons were like, but 

comments made by teachers about their science lessons have led to 

the conclusion that science provided the theme for a set of learning
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activities that ranged from mathematics to social studies. Teachers 

also reported that curriculum integration was much easier to achieve 

when one utilized the whole language approach.

Teachers Reporting that Students Never or Almost Never 
Use Computers to Enhance Mathematics or Science Learning
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source: T. Dana. 1991 MSCE implementation study

Figure 2 . Teachers’ Reports of Students Never or Almost Never Using 

Computers to Enhance Mathematics or Science Learning

Theme teaching and curriculum integration appeared to be 

mainly an elementary school phenomenon. From an analysis of the 

questionnaire data, elementary teachers integrated mathematics and
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science into other areas of the curriculum more frequently than 

middle and high school teachers. Half of middle and high school 

science teachers reported that they related their subjects to other 

curriculum areas at least once a week and 35% of middle and high 

school mathematics teachers related their subject to other areas at 

least once a week. A distinction needs to be made, however, between 

"relating" and "integrating." To the secondary teacher the primary 

topic to be taught was either mathematics or science and that topic 

could be “related” to other subject areas. Elementary teachers 

generally were responsible for several subject areas allowing them to 

integrate all subject areas into a holistic “big picture.”

The use of theme teaching was a prominent activity in many 

classrooms. Slightly more than 50% of elementary teachers and 

secondary science teachers increased their use of science-technology- 

society topics and their use of “the environment” as a theme in their 

lessons over the past two years. Themes of historical developments in 

mathematics and science were included by 95% of science teachers at 

least once a year in their courses and were almost never included in 

52% of mathematics classes.

Indicator: Time Spent Teaching Mathematics and Science 

Although less of a factor in the middle and high school 

classrooms because they were generally run by a "bell schedule," time 

spent on teaching was an important consideration in elementary 

classrooms. National statistics have been often reported for this
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indicator. The 1985-86 survey of a sample of elementary teachers 

showed that the average teacher in kindergarten through grade three 

spent 19 minutes per day on science and 38 minutes on mathematics 

while the average teacher of grades four through six spent 38 minutes 

on science and 49 minutes on mathematics (Weiss, 1987).

Based on the sample of elementary teachers in this study, 

mathematics was taught with more frequency and for longer periods of 

time than science in the elementary school. Mathematics lessons 

occurred 5 days per week in nearly all elementary classrooms and 

were nearly one hour long. In comparsion, science lessons were 

taught 3.9 days per week in elementary classrocms and the average 

science lesson was about one-half hour long. Figures 3 and 4 show 

the difference in time spent for mathematics and science lessons at 

the elementary level.

Discussion

Schools and teachers may require special incentives to 

encourage their implementation of recommendations th a t can 

strengthen the curriculum. One major barrier in schools was the 

domination of textbooks as the primary instructional tool. Heavy 

reliance on textbooks, as reported in the next chapter in more detail, 

served to broaden the curriculum rather than reduce the number of 

topics in the curriculum. The problem of not approaching fewer
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Teachers' Report of Number of Days each Week 
Elementary Mathematics and Science Are Taught
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Figure 3 . Teachers* Reports of Numbers of Days Each Week
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topics with greater depth may be due to teachers* and curriculum 

supervisors’ lack of alternatives for teaching mathematics and science. 

A lack of alternative strategies for teaching may have contributed to 

teachers’ lack of integration of computers into the mathematics and 

science curriculum, teachers’ lack of integration of mathematics and 

science into other subject areas, teachers’ lack of integrating 

historical, environmental, and science-technology-society themes into 

the curriculum, and teachers’ continuance to teach more topics with 

less depth instead of the recommended less topics with greater 

depth.

Furthermore, many K-12 teachers indicated that they did not 

have the kinds of materials needed to teach an activity-centered 

curriculum. Although there is no guarantee that having more materials 

available will lead to an activity-centered classroom, their availability 

may facilitate trying new instructional approaches that require their 

use. In addition to manipulatives and other resources, updated 

microcomputers and appropriate software need to be available to all 

teachers for instructional purposes for similar reasons. Flexibility in 

the way funds are allocated and spent might resolve part of this 

problem. Texts, manipulatives, and instructional technology might be 

best considered all to be instructional materials and funding targeted 

to those three separate areas might be pooled and spent in a manner 

determined by local needs and preferences.
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In addition to materials, teachers may need opportunities to 

make sense of what it means to learn with understanding and to 

develop a vision of what good mathematics and science teaching can 

look like. Throughout the year, on-going formal and informal 

professional development opportunities may need to be made available 

for K-12 teachers to assist them to leam ways to integrate computers 

into the mathematics and science curriculum, integrate mathematics 

and science into other curriculum areas, integrate historical, 

environmental, and science-technology-society themes into the 

mathematics and science curriculum, and, in general, plan for and 

teach a hands-on/minds-on curriculum.
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CHAPTER 4

MAKING MATHEMATICS AND SCIENCE MORE EXCITING

Improving mathematics, science, and computer education 

requires more than strengthening the curriculum. Also needed are 

fresh approaches to teaching these subjects which move away from the 

idea that information is dispensed from the teacher or textbooks to 

one where the students are actively engaged in exploring and 

understanding natural phenomena. The Comprehensive Plan 

addresses the need to improve the way teachers teach and the 

opportunities students have to leam. In order to revitalize 

the learning environment, Goal 2 of the executive summary of the 

Comprehensive Plan recommended that schools make mathematics, 

science, and computer education more exciting. Specifically, the 

Comprehensive Plan recommended that:

• Mathematics, science and computer applications should be 
exciting, challenging, and rewarding to leam.

® Posing problems and working out solutions allows students to 
develop broad insights and understandings into their world.

• A student-centered, active-learning, classroom environment 
must be established which includes innovative teaching 
methods, laboratory-type activities, and cooperative learning.

• Teachers need resources and support to make mathematics, 
science and computer education exciting.

62
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• A variety of instructional technology should be available and 
used by both teachers and students.

Why make learning more exciting? There are likely many 

answers to this question. The Comprehensive Plan recommended that 

teachers adopt a " 'spirit of science' approach to teaching that would 

engage students in activities, assumptions, and attitudes of real 

scientists" (p. 25). With this approach, it was assumed that students 

would be thoughtfully engaged in developing and testing solutions to 

problems. Similarly, in Science for All Americans. Rutherford and 

Ahlgren (1990) stated that students of mathematics, science, and 

technology needed to have many varied opportunities to engage in the 

thoughts and actions that are typical in the field. They recommended 

that good teaching began “with engaging students in posing questions 

and seeking solutions to phenomena that are interesting and familiar 

to students, not with abstractions or phenomena outside their range of 

perception, understanding, or knowledge" (p. 188). The kind of 

learning called for in both the Comprehensive Plan and Science for All 

Americans is not typical in most schools at present. These ideas about 

teaching and learning require most teachers to reconsider what it is 

they do in the classroom. In many cases, teachers' roles would need 

to be reconceptualized in order to be more consistent with the notion 

that the teacher is a facilitator of learning rather than a disseminator 

of knowledge.
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The purpose of this chapter is to present findings and 

interpretations associated with the goal of making learning more 

exciting. As with the previous chapter, findings are arranged by levels: 

state, district, and school. Within each level indicators are listed, data 

are presented, and interpretations are made.

State Level Data

Major indicators at the state level were concerned with 

budgetary considerations, the Legislature, and policies. Also of 

interest were categorical programs and initiatives that might have 

impacted the ways in which mathematics and science could be made 

more exciting.

Indicator: Expenditure of State Funds for Mathematics and Science 

Education

Providing funding for districts to implement programs that were 

consistent with the goals and recommendations of the Comprehensive 

Plan was an important role of the state during the past two years. 

Although there was no coordinated funding package that accompanied 

the Comprehensive Plan to facilitate its implementation, it was 

believed by legislators that current funded programs would meet 

districts' needs in implementing the plan. However, recent funding 

cuts in response to a weakened economy have impacted state and local 

efforts to improve mathematics and science education. Many of these 

cuts came in areas that were designed to enhance the learning 

opportunities for students. For example, the 1990 Florida Legislature
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appropriated almost $40 million for categorical programs in 

mathematics and science education. Those appropriations included:

• $10 million paid to districts as an incentive for increasing 

student enrollment in upper level mathematics and science 

courses.

• $25 million for science laboratory construction and 

renovation. This was approximately 5 percent of the total 

need estimated in a 1989 science laboratory facilities study. 

Middle schools were to receive priority according to this 

study.

• $25 million for districts to purchase lab equipment and 

materials for courses that included 72 hours per year of hands- 

on laboratory experiences. Half of this money was not spent 

by districts in 1990-91 and was returned to the state cofers.

• $1.44 million to cover partial costs for approximately 7000 

students (less than 0.4 percent of the total student 

enrollment for fall 1990) who participated in mathematics, 

science and computer summer camps at a cost per student 

hour ranging from 73 cents to $8.11.

Unfortunately, the 1991 Legislature cut or reduced all of the programs 

listed above except for the $25 million for laboratory construction.

The incentives and high cost laboratory materials received no 

appropriation for 1991-92, and summer camps received $644,983, 

less than half of the previous year's appropriation.
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On a more positive note, in 1991 the National Science 

Foundation (NSF) awarded Florida a  $7.8 million grant to restructure 

science education in grades K-8 and lower level university. This 

statewide project has the primary purpose of achieving systemic 

curriculum reform and comes at a  time when local dollars are not 

readily available for educational needs. One potential problem, 

however, is that one of the criteria for receiving this grant was the 

commitment of matching state and local funds for project 

implementation. The 1992 Legislature has indicated a willingness to 

support this effort but final allocations will not be known until a  state 

budget is passed some time later in the year.

In addition to the NSF funding, the state has other federal 

monies as well to assist in efforts to improve science and mathematics 

education. The Eisenhower Mathematics and Science Program (Title 

II) awarded Florida $5.1 million for fiscal year 1991 and increased the 

allocation by 64% to $8.4 million for fiscal year 1992. The additional 

amount was to be targeted to improving elementary mathematics and 

science education. It has been recommended by certain Florida 

Department of Education personnel that the expenditure of these 

monies be leveraged against the NSF Statewide Systemic Initiative 

project to encourage the kinds of changes that are envisioned by the 

state.
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Indicator: Blueprint for Career Preparation Schools

The state was supportive of the implemention of Blueprint for 

Career preparation schools over the past two years. These schools 

were designed to emphasize "real world" applications of mathematics, 

science, and technology. Special funding was available to districts that 

wished to implement the Blueprint curriculum. As of the 1990-91 

school year, 75 schools in 25 districts have been funded by the state to 

implement Blueprint for Career Preparation. An additional 123 

schools were funded by districts to implement Blueprint in 1990-91, 

and 15 additional districts were funded for the 1991-92 school year. 

The 1991-92 appropriation for Blueprint implementation was $3.8 

million.

Indicator: Participants and Winners of Science Fairs and National 

Competitions

One of the ways to judge success with mathematics and science 

eduction on a statewide basis was to monitor the number of students 

that competed in national mathematics and science events. A small 

percentage of Florida’s students was receiving national recognition in 

mathematics and science, but that number has been declining. The 

following points serve as evidence of the decline:

1. Florida's four member national MathCounts team was ranked 

in the top ten in the nation for four years out of the five from 1985 to 

1989. For 1989 the Florida team was ranked 6th in the nation.
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2. The number of Florida students who won awards in the 

Westinghouse Science Talent Search was at an all time low in 1989 

with only 19 winners from Florida in the top 300 and only 1 in the top 

40, as compared to 1988 with 87 winners from Florida in the top 300 

and 14 in the top 40.

3. Florida's students received 11.15% of the total national and 

international awards at the International Science and Engineering 

Fair, while the number of Florida students participating (78) was only 

10.5% of the total participants. This was the highest number of 

Florida participants ever, but the number of award winners was down 

from 70 in 1988 to 28 in 1989.

Indicator: Support for Increasing Instructional Technology

Within this indicator it was important to analyze state data on 

the number of instructional microcomputers in schools, expenditure 

of funds for microcomputers and associated technologies, school 

reports on computer use, and activities of the Florida Instructional 

Technology Grant Program.

Florida public schools reported to the state a total of 131,367 

microcomputers being used for student instruction during the 1990- 

91 school year. This represented an increase of 22.5 percent over the 

previous year for instructional microcomputers. The number of 

computers available represented a ratio of one instructional 

microcomputer for every 14 public school students. In addition to 

microcomputers, the number of computer workstations more than

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

69

tripled in three years from 5.258 during the 1988-89 school year to 

19,639 during the 1990-91 school year. Instructional systems were 

defined as comprehensive hardware/software curriculum packages 

based intended to supplement a  broad curriculum.

During the 1990-91 school year, districts had available $5,055 

million from the state for the purchase of approved computer 

software. This averaged about $2.70 per student for computer 

software. Other funds available to schools concerned teacher 

education aspects of using instructional technologies. During the 

1990-91 school year the legislature appropriated $3 million for 

teacher education activities to promote the use and integration of 

computers and related technology in the classroom. Teacher 

workshops were developed at four different levels of computer 

experience and held at sites around the state for a total of 2700 

participants. Due to overwhelming interest, all the workshops were 

expanded to include more than twice the number of participants that 

were planned for originally. The appropriation for this activity was cut 

completely for the 1991-92 school year, leaving the question of what 

formal staff development experiences will be available to teachers in 

coming years.

The state also collected data on how schools are using 

computers. During both the 1989-90 and 1990-91 school years the 

top five subjects reported by schools in a self-report survey regarding 

their use of microcomputers for instruction were, in order of most to
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least frequency of use: computer literacy, mathematics, language arts, 

reading, and science. According to the school reports, 54% of 

students used computers for computer literacy, 51% used computers 

for mathematics, and 32% used computers for science.

In addition to funding computer and software purchases for 

schools, the state also ran a prgram that permitted selected schools to 

design projects that would impact local instructional technology 

implementation efforts. Twenty-four districts were selected by the 

state for grant awards under the 1990-91 Florida Instructional 

Technology Grant Program for a total of $6.9 million. The projects 

were designed to address the ways in which technology could be used 

to enhance learning in highly localized settings. Of the award winning 

projects:

• All projects were based in elementary schools.
• Thirteen projects targeted minority and at-risk students.
• Eight projects featured improving science learning.
• Seven projects featured improving mathematics learning.
• Eight projects focused on developing higher order or critical 

thinking skills.
• Two projects emphasized cooperative learning.

The Legislature set the 1991-92 appropriation at $6.04 million.

District Level Data

Several indicators were used to organize data collection at the 

district level. District policies regarding active learning and policy 

changes in the past two years were foci for data collection and analysis.
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Indicator: Promoting Hands-On/Minds-On Learning

There were several indicators used to make an assessment as to 

whether school districts were promoting hands-on/minds-on learning. 

The issue of district commitment to purchasing necessary 

manipulatives and district policies and supervisor opinions about using 

active learning approaches were focal points in determining the 

extent to which school districts valued and promoted active 

approaches to learning mathematics and science.

Questionnaire items for curriculum supervisors included items 

about both instructional materials and policies. A majority of 

supervisors indicated that materials acquisition for both mathematics 

and science instruction has increased in the past two years. Ju s t over 

85% of the mathematics and science supervisors reported an increase 

in the amount of hands-on materials available to elementary schools. 

Likewise, 67% of supervisors reported an increase in the amounts of 

materials going to secondary schools. While the majority of 

supervisors reported increases in materials, three percent of district 

supervisors indicated that there were decreases in the amount of 

materials available to teachers for instructional purposes over the past 

two years. It was surprising to note such widespread reports of 

increases in this area particularly as many supervisors also complained 

about having insufficient funds to maintain an effective hands- 

on/minds-on science program. However, it is not known exactly what 

an increase in materials means. It could be that a certain school,
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teacher, or program received some materials and others did not. It 

was not evident from the data the extent to which needs in the area of 

manipulative materials have been met or to what extent the acquisition 

of materials was beneficial to overall program improvement.

A corresponding trend to the general increase in materials was 

an increased emphasis on teaching practices that promoted active 

learning, particularly a t the elementary school level. An increased 

district emphasis on encouraging the use of cooperative learning 

strategies was reported, again particularly at the elementary level.

With respect to elementary mathematics and science , approximately 

83% of supervisors reported an increase in district-level attention to 

instructional strategies that promoted active learning. Although the 

pattern was less pronounced at the secondary level, there was 

evidence from supervisor questionnaire responses and telephone 

interview transcripts that suggested cooperative learning was being 

emphasized to a greater extent a t that level as well. Nearly 57% of 

science supervisors and 55% of mathematics supervisors with 

secondary supervisory responsibilities reported an increased attention 

to these types of teaching strategies in the past two years. In both the 

cases of elementary and secondary schools, the support came mainly 

from the types of staff development that were provided for teachers.

Supervisors commented that local professional development 

experiences for teachers focused on promoting hands-on/minds-on 

learning. One supervisor stated that, "All inservice programs focused
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exclusively on promoting alternative instructional techniques."

Another supervisor also mentioned the effectiveness of local teacher

workshops. That supervisor commented that there was a district

emphasis on hands-on learning and that "the district has sponsored

workshops that encouraged [active learning] strategies for

mathematics instruction."

Another indicator of making the curriculum more exciting was

the amount of instructional materials districts made available to

schools as well as the funding trends for purchasing those materials.

More than 50% of supervisors indicated that there were more funds to

purchase equipment in science in 1991 than 2 years ago. Similarly,

46% of the supervisors indicated an increase in available funds for the

purchase of materials in mathematics over the past two years. Slightly

more than 10% of district level respondents reported a decrease in

funds for instructional materials for mathematics and science.

Interviews with district level personnel indicated that in some

cases M/STET and Eisenhower funds were used to purchase materials

in conjunction with teacher professional development activities. For

example, in an interview with a science supervisor it was pointed out

that Eisenhower funds were used to provide elementary teachers with

materials kits. That supervisor stated that:

. . .  we packaged kits with materials needed [for elementary 
science], they were ju st common materials, but never the less 
the principals and curriculum people at the schools have said 
that they have been tremendously valuable, having everything 
packaged and at hand. The teachers have used that very nicely.
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The kits contained materials like plastic beakers. In some cases 
it is supplies like bags of rice and things that are used in 
measuring and volume studies. But everything is packed in 
plastic tubs and the teachers, to do a particular activity, all she 
has to do is go and pull that off of the shelf and there is 
everything there. The testimony is that they are using it, loving 
it. It is not sitting on the shelves.

The availability of kits of materials seemed to be a useful

resource for teachers, particularly in the small school district cited

above. In some cases the materials in kits were not associated with

teacher education funds and it became the responsibility of the

district to design the kit and maintain the supplies. The following

excerpt from an interview with a Director of Elementary Mathematics

Education provided some indication of how one district approached

kit use and maintenance:

[The district got] some kind of a grant, and got the money to 
build the kit, and we have been using it for four or five years 
now. There ju s t is not enough hours in the day for it to be on 
the road. It goes from both sides of the county and when things 
need to be replaced, usually the high school teacher looks at it 
and says oh well I have got that in the lab and she fixes it up. It 
is something that kind of regenerates itself.

Based on the data from supervisors, many districts supported teacher 

instructional needs by providing a variety of materials.

A concern that was expressed by some supervisors is the high 

cost associated with materials acquisition and maintenance. Districts 

have little flexibility in state allocated funds for instructional materials 

in the sense those funds are earmarked for more long-term features 

like textbooks. Furthermore, there appeared to be local pressure to
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limit the costs involved with running “hands-on" programs even

though local funding has increased in the past two years. Several

district supervisors alluded to the benefits of locally developed and

maintained kits of simple manipulative supplies. It seems likely that

the trend of having simpler materials available will continue — a trend

that would be consistent with the intent of the Comprehensive Plan.

However, it is not clear what influence state and local funding policies

will have on this trend.

Indicator: Policies on Textbook Use

The way textbooks were used was an issue in determining

whether mathematics and science were becoming more exciting. The

Comprehensive Plan can be interpreted to suggest a reduced emphasis

on textbooks is needed in order to make mathematics and science

more exciting and the curriculum more relevant to the needs and

interests of students. Data from district supervisors indicated mixed

opinions as to the place of textbooks in mathematics and science

teaching. Several examples selected from written comments on the

supervisors’ questionnaires represent the range of views on textbooks

and policies in relation to textbook adoption and use:

The textbook is one of many instructional aids. Teachers are 
encouraged to use a variety of resources but there is a district- 
based buy in.

Textbooks are intended as a resource to teaching in a hands-on- 
based learning approach.
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Standardized textbooks are in use in most/all areas. Teachers 
are also encouraged to utilize all county approved instructional 
materials to meet the varying needs of students.

Our elementary course of study encourages general adherence to 
the scope and sequence of the adopted series (text) but 
encourages teacher creativity where strategies and activities are 
concerned.

The science series are to be used as tools. District created 
grade specific hands-on science experiments are ju s t as 
important.

While the majority of supervisor comments were like the ones

above indicating general support for texts having a less dominant role

in mathematics and science instruction, there also were examples of

supervisor comments that might be inferred as being contrary to the

intentions of the Comprehensive Plan. Some of those comments were:

Each student must have access to an approved textbook.

The only policies we have are that all elementary teachers must 
use the same text. This is also true for the middle schools. High 
school teachers in the county must use the same text for given 
courses.

There is a single book adopted by the county teachers. Special 
permission must be obtained to use anything else.

Students complete one grade level textbook before going into 
the next level. District developed mastery tests per grade level 
must be administered and successfully passed before going onto 
the next textbook.

These varying opinions can be interpreted as meaning that a variety 

of messages are being sent to teachers around the state with respect 

to scope and sequence, textbook use, and hands-on/minds-on learning 

activities. The comments also support the notion that implemented
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mathematics and science curricula may be driven strongly by texts 

(National Center for Improving Science Education, 1989).

Reform in the areas of strengthening the curriculum and making 

learning more exciting might require a closer examination of the role 

texts and other instructional materials currently play in day-to-day 

classroom activities. From a policy perspective the intentions of the 

Comprehensive Plan are being implemented in all school districts 

with equal enthusiasm. The supervisor data should be of great 

concern to Department of Education personnel who wish to see 

districts use the Comprehensive Plan as a local policy tool.

School Level Data 

Indicator: Using Teaching Strategies that Promote Active Learning

No matter what district or state policies dictate about promoting 

active learning, what happens in classrooms is what ultimately counts. 

A set of indicators were chosen for this study about teacher use of 

instructional techniques that supported active learning. Specifically, 

data were collected about teacher use of hands-on/minds-on 

approaches, problem-centered learning, and cooperative learning.

Data were collected on this indicator via questionnaires. In addition to 

the numeric responses, many teachers also included comments about 

using these approaches with their students. Both types of data are 

presented here to document what happened in classrooms over the 

past two years.
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With the exception of high school science where many districts 

required teachers to engage students in formal laboratory activities so 

they could receive additional state funds, the use of active learning 

strategies was greatest at the elementary level. Hands-on approaches 

were reported as used more frequently with mathematics lessons than 

science lessons at the elementary level. This was evidenced by 

teacher reports of student use of manipulative materials for 

mathematics and science and teacher reports on how their use of 

active learning strategies has changed over the past two years. Almost 

50% of elementary teachers indicated that nearly all of their 

mathematics lessons involved the use of manipulatives and nearly 25% 

said the same for science lessons. Furthermore, nearly 75% of 

elementary teachers reported an increase in their use of active 

learning approaches with students over the past two years.

In contrast, ju s t over 17% of middle school science teachers in 

the study reported that they engaged students in hands-on activities in 

nearly all of their lessons. However, it was encouraging to note that 

38% reported that their use of these strategies has increased in the 

past two years. Three-quarters of high school science teachers 

reported that nearly all of their lessons involved active learning 

approaches. Like the middle school science teachers, 40% of high 

school science teachers indicated that there was an increase in active 

student involvement in the past two years.
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Teacher com m ents docum ented the  perceptions of teachers.

One middle school science teacher noted that he or she has changed

the approach to laboratory activities by making them more inquiry-

and collaborative-based:

While we may do one lab a week, it is now an open-ended, 
inquiiy-style lab, sometimes lasting the whole week. So while 
we may actually be in the lab room only 2 days of the week, the 
students may be in their groups to graph, evaluate, or write 
conclusions the rest of the week.

Other teachers were not as positive. A high school science teacher

indicated that labs are never done anymore in lower level classes

because of student misbehavior. That person said:

One year I had all the basic students and we did 3 to 4 labs per 
week. That year it worked because we had a good after-school 
detention program. We also had small classes (20). Unless 
those situations exist again I v/ill not do labs with those science 
classes. It has been my experience that the children would 
rather destroy equipment than use it.

Having proper materials also was an issue for some teachers. All

teachers indicated that a lack of suitable materials was preventing

them from using manipulative materials in lessons.

For mathematics, the story was much worse than science. In

middle school mathematics, ju st over six percent of teachers

indicated they used hands-on/minds-on approaches with nearly every

lesson. High school teachers’ reports were about the same with ju st

over seven percent of them reporting use of active learning strategies

with nearly every lesson. Interestingly, nearly three-quarters of the

middle school mathematics teachers indicated that they have given
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increased attention to hands-on/minds-on approaches in the past two 

years while almost none of the high school teachers admitted to 

increased attention.

Teacher use of problem-centered learning was another indicator 

that signified moves towards active learning strategies. Fifteen 

percent of all teachers indicated an increase in their use of problem- 

centered learning activities over the past two years. A greater number 

of mathematics teachers indicated this change as compared to science 

teachers, with the majority of those mathematics teachers being from 

the middle school level. Also, nearly 50% of elementary teachers 

indicated they involved students in more problem-centered learning 

opportunities during 1990-91 than in the two prior years.

One of the more popular strategies that teachers incorporated 

into their repertoires was cooperative learning. Cooperative learning 

strategies were employed by approximately 90% of all teachers at 

some time during the school year. It was noted that cooperative 

learning was reported to be used more in secondary science classes 

(98%) than in secondary mathematics classes (79%). Again this focus 

in science may be due to mandated laboratory activities associated 

with supplemental funding. At the elementary level, 96% of teachers 

reported the use of cooperative learning strategies with their students 

at some point during the school year.

Interestingly, the issue of the way teachers make sense of 

classroom control may be influencing the implementation of active
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learning strategies. Many teachers indicated that involving students in 

active learning was giving up their control over the classroom. One 

middle school science teacher commented that while she believed in 

cooperative learning, she would "only let students work together 

during the second semester." Along similar lines, an elementary 

teacher reported that cooperative learning "made the class too loud, 

but it is OK on Friday."

Comments such as these lend support to the notion that “top- 

down" policies which call for changes in the way teachers teach may 

be met with only limited success (Firestone, 1989: Sarason, 1982). 

Teachers who do not understand the intent or rationale for changes 

will not be likely to implement those changes (McLaughlin, 1987; 

Tobin, 1991). In this study, teachers’ comments regarding the 

implementation of cooperative learning strategies to teach 

mathematics and science may be a good example of the limited 

success of top-down reform. Although scholars such as Slavin (1987) 

and Johnson and Johnson (1989) attest to the benefits of cooperative 

learning and Wheatley (1991) asserted that cooperative learning was a 

vital ingredient to the promotion of active learning in mathematics 

and science education, teachers’ perspectives on cooperative learning 

are the driving forces behind how it is implemented in a classroom. 

Although a large percentage of teachers reported implementing 

cooperative learning strategies at least once during the school year, 

teachers’ comments indicated that although they may use cooperative
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learning, it may occur as a Friday afternoon “add on" while traditional 

types of science and mathematics instruction are the norm during the 

rest of the week.

For this reason, it is imperative to build in strong teacher 

education components to all policy changes that are expected to 

influence classroom practices. Professional development activities 

which encourage teachers to consider the rationale behind an 

innovation, to create a vision of what it could look like in their 

classroom, to construct a commitment to implementing the 

innovation, and to reflect on what ways the innovation is and is not 

working has been reported as being a successful model by researchers 

into teacher learning such as Tobin and Jakubowski (1990), and Shaw 

and Etchberger (in press). Further implementation efforts associated 

with the Comprehensive Plan through 1999 should take into 

consideration what is known about teacher learning by increasing 

teacher involvement in implementation at the local level.

Indicator: Availability of Instructional Materials

A complement to using active learning approaches was the 

reported availability of a variety of instructional materials. Some of the 

data in the previous section contributed to the notion that many 

teachers believed that active learning was more of a hands-on process 

than a minds-on process. Accordingly, the perceived availability of . 

instructional materials may have influenced the kinds of activities that 

were implemented in classrooms.
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Basic instructional materials were accessible by nearly three- 

quarters of all teachers. Based on teacher reports, three points can be 

made:

1. The majority of middle and high school science teachers had 

easy access to general science equipment such as inclined planes, 

chemicals, glassware, and batteries, and limited access to costly 

equipment such as lasers and projecting microscopes.

2. Two-thirds of middle and high school mathematics teachers 

had easy access to metric measurement devices and geometric 

models.

3. Ninety-five percent of elementary teachers reported access 

to some type of science and mathematics instructional materials. 

Indicator: Use of Manipulative Materials

Similar to the two previous indicators, this indicator focused on 

manipulative materials. Based on questionnaire data, manipulative 

materials were used more frequently for elementary mathematics 

lessons than science lessons. Three-quarters of elementary teachers 

in this study reported involving students in hands-on lessons to a 

greater extent recently than they did two years ago.

Conversely, manipulative materials were used more frequently 

for middle and high school science lessons than mathematics lessons. 

Again, this was likely due to mandated science laboratory activities a t 

the secondary level and the traditional approach of providing a 

separate lab component for high school science classes. Nearly 80%
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of middle and high school science teachers reported they 

incorporated the use of manipulative materials into lessons at least 

once a week, 50% of middle school mathematics teachers involved 

students in using materials a t least once a week, and 29% of high 

school mathematics teachers had students use manipulative materials 

a t least once a week. Figure 5 summarizes the responses of all 

teachers to the question on the use of manipulative materials with 

students.

Teachers Reporting that Students Use Hands-on 
Materials on at Least a Weekly Basis

Elementary (math) Elementary (science) Middle Math High Math Middle Science High 2

Figure 5. Teachers Reporting that Student Use Hands-On Materials on 

at Least a Weekly Basis
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Data collected from a question regarding suitability of 

manipulative materials to enhance learning indicated an interesting 

trend. Although not a very large number, 19% of middle school 

mathematics teachers and 15% of high school mathematics teachers 

reported that use of manipulative materials such as measuring 

equipment was not applicable to their teaching. These figures support 

the notion that teachers' beliefs strongly influence what happens in 

the classroom. Teacher education activities that assist teachers to 

identify, evaluate, and possibly re-construct beliefs seemed to be 

missing from reform activities in most school districts.

Indicator: Teacher Use of Textbooks

Textbooks were the mainstay of mathematics and science 

lessons at all grade levels, although they were more of a  dominating 

feature in secondary classrooms. As a trend, use of textbooks on a 

daily basis increased with an increase in grade level. Figure 6 

summarizes the responses of teachers from all grade levels towards 

their use of textbooks.

Based on data collected from teachers, textbook use was greater 

in mathematics lessons than in science lessons. The biggest 

difference between mathematics and science textbook use was in the 

elementary grades where mathematics texts were used twice as often 

as science texts as part of lessons. Mathematics textbooks were used 

by ju s t over two-thirds of elementary teachers and nearly all high 

school mathematics teachers.
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Teachers Who Report that Students Use a Textbook 
as a Part of Mathematics or Science Lessons on a Daily Basis

100

E lan e rtu y  (math] Elementary (science) Middle Math High Math Middle Srieoce High Science

source: T. Dana, 1991 MSCE implementation study 

Figure 6. Teachers Who Report that Students Use a Textbook as a Part

of Mathematics or Science Lessons on a  Daily Basis

Several teachers also provided comments on their use of texts 

with their classes. These comments provided a  descriptive dimension 

to the quanitative data. One middle school science teacher indicated 

that texts were used "primarily for homework assignments" while 

another said "for taking notes during class." A high school 

mathematics teacher said that only a "class set of the text was available 

for students to use during the class period and occasionally for 

homework." These comments, coupled with the quantitative data 

confirm that texts were held in high regard by most teachers as the
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organizer of the curriculum This was clearly not the intention of the 

Task Force that designed the Comprehensive Plan. Continued reform 

efiforts will need to identify the ways texts are currently being used 

and use that information a^ a base for improvement.

Indicator: Use of Field Trips and Out-of-Classroom Activities

Placing mathematics and science in a context may be one way to 

make it more exciting to learn. Accordingly, data regarding field trips 

to museums, environmental centers, farms, and cities were collected 

as an indication of some ways that a  context for learning may have 

been established. Field trips and other out-of-classroom events were 

used more often by science teachers than mathematics teachers. In 

this study, students in lower grades were more likely to have both 

mathematics- and science-related field trip experiences than students 

in higher grades. Furthermore, mathematics teachers had the lowest 

response rates for use of field trips and nearly all of the middle and 

secondary mathematics teachers indicated that these kinds of 

experiences were not applicable to the learning of mathematics.

Many teachers commented that they would like to take field 

trips with their students but cited district policies as a limit to this 

opportunity. Some teachers cited district policies regarding liability 

and lack of proper insurance. In other cases links were made to 

budgetary considerations. In fact, 22 elementary teachers wrote the 

same comment: "No Money." Other teachers wrote that they used the 

school yard, the school courtyard, and the playground as locations for
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out-of-classroom activities. However, the number of teachers using 

field trips, on and off the school grounds, was small in comparison to 

the total number of teachers in the study.

Indicator: Availability and Use of Instructional Technology

The Comprehensive Plan stated that knowing how and when to 

use information technologies was a requirement for children and 

adults in our technological society. It was further recommended that 

technologies should be used for a variety of functions in schools. The 

intent of this Comprehensive Plan goal goes beyond having students 

know about computers and other modem technologies to one in 

which those technologies are used to enhance instruction and provide 

new educational experiences. This section has sub-indicators of 

hardware availability and use, software availability and use, calculator 

availability and use, and video availability and use.

Hardware availability and use. School-based data generally 

supported the state data that indicated computer availability was quite 

good and getting better in Florida schools. Over 60% of the 

elementary teachers and nearly 75% of middle and high school 

teachers reported that they had access to a computer. Middle and 

high school teachers had more access to computers than elementary 

school teachers and, a t the middle and high school levels, 

mathematics teachers had easier access to computers than science . 

teachers.
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While availability of hardware was an important consideration, 

use of computers ranked higher on the scale of importance in 

determining what was happening in classrooms since it was a more 

telling sign about how computers were being used to make learning 

more exciting. The data from this study supported an assertion that 

computer use is infrequent by students for both mathematics and 

science and declined with grade level advancement. In comparison to 

the percentage of teachers indicating availability, it was shocking to 

note that approximately 75% of all teachers in this study reported that 

they almost never involved students in using a computer during the 

school year. Reasons for the high numbers of non-use were not clear. 

However, computer use may be controlled by a number of factors from 

lack of teacher knowledge about use and how to integrate into the 

curriculum to the lack of appropriate software.

As important as computers themselves may be the peripherals 

that enhance how computers are used in classrooms. Large group 

display panels on an overhead projector can allow many students to 

see what is happening on one classroom computer. In addition to 

display panels, computer use in a classroom can be facilitated by 

networking hardware that allows several computers to be linked 

together so users can share applications and files. Modems can 

permit this kind of sharing by accessing computers at remote sites via 

telephones lines. Having access to each of these peripherals increases 

the possible ways computers can be used to enhance learning. Data
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from this study support the assertion that access to large group 

computer displays, networking hardware, and modems was quite low 

in most schools. Over 75% of teachers indicated that these types of 

peripherals were not a t all available at their schools.

Software availability and use. The ways computers were used, 

when they actually were used, depended on the types of software 

available. The findings of this study indicated that there was very little 

software that promoted higher-level thinking available in schools.

Drill and practice and tutorial software were the kinds most frequently 

used by students according to teachers. In general, software 

availability and use declined with grade level advancement. Some of 

the specific findings associated with software availability and use were:

1. There was more mathematics computer software available 

than science computer software at all grade levels.

2. All teachers had easiest access to games and drill and 

practice software.

3. Teachers had students use drill and practice software most 

often with the exception of high school mathematics teachers who had 

students use programming and graphics applications.

4. Problem-solving software for science and programming 

software for mathematics were the next easiest available types of 

software.

5. Eighty five percent of elementary, 75% of middle 

mathematics, 64% of high school mathematics, 50% of middle school
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science, and 53% of high school science teachers reported some 

degree of access to a variety of software.

One of the potential problems associated with software found in

this study was the lack of control by teachers in choosing suitable

software for student use. In addition some teachers indicated that

control over computers was also a problem. One middle school

mathematics teacher commented:

All of the computers and programs are handled outside of our 
department and we have very little to do with them. The 
vocational education department controls everything to do with 
computers at our school.

Other teachers noted problems, too. One elementary teacher wrote, "I

ask for primary software each year and get nothing." One high school

science teacher may have summed up the lack of control teachers

have over choosing both hardware and software when he/she stated

that, "They bought me Mac computer and EBM software . . .  Go figure!"

Video availability and use. One last sub-indicator under using

technology to make mathematics and science more exciting was the

availability and use of video technology. Over ninety-five percent of

teachers had access to film projectors and VCRs. Science teachers

reported using film projectors and VCRs with greater frequency, about

once a week, than mathematics instructors. Nearly all science

teachers reported that they used videos and films in their classrooms.

However, only 10% of mathematics teachers used videos. Also,
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teachers of lower grades are more likely to show films and videos than 

secondary teachers.

Videodisc players were among the latest video technology to 

enter Florida schools. Each school in Florida was scheduled to receive 

a  videodisc player during 1991. However, 64% of middle and high 

school science teachers reported that videodisc players were not 

available at their school. Even those who indicated tha t a videodisc 

player was available reported not using this type of technology.

Discussion

Several themes emerged from an analysis of the data regarding 

what is happening to make mathematics, science, and computer 

education more exciting. One of those themes was the effect of budget 

cutbacks. The state budget for categorical programs in mathematics 

and science was cut by almost 50% during the past two years. In 

districts this concern was translated into an inability to pursue 

mathematics and science reform as many district supervisors linked 

the availability of resources to change and improvement. It can be 

concluded that if funds are not appropriated to stimulate future 

change, then some districts will be unlikely to embark on any reform 

of mathematics or science.

One solution that has been recommended to the Department of 

Education as a result of this study was to link state and federal funds 

for mathematics, science and computer education to the 

implementation of specific goals and recommendations of the
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Comprehensive Plan. This focusing of funds could result in effective 

utilization of resources with better coordination between different 

programs. This procedure would also insert a level of accountability 

into the system so that the impact of funds and programs can be more 

closely monitored.

Another theme that emerged from the data was the limited 

involvement of students in mathematics and science activities, both 

inside and outside the classroom. Sometimes the best programs are 

outside of the classroom. The Department of Education is quite 

concerned about the poor showing of Florida students in national and 

international mathematics and science competitions. Perhaps 

recognition of programs that reward a large number of students for 

sustained effort and improvement, such as MathMania, should be 

promoted, and smaller and more diverse schools should be 

encouraged to prepare teams and individuals for mathematics, science 

and computer competitions.

Several classroom-based barriers emerged from the data as 

reasons that may limit the extent that students find mathematics and 

science exciting. Those barriers were:

1. The textbook was the primary instructional source across 

grade levels. The instructional focus was on disseminating textbook 

information rather than emphasizing personal enjoyment or. 

application to the topics under study.
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2. Local emphasis on state and district curriculum standards 

such as the Minimum Performance Standards and the Standards of 

Excellence supported teachers’ perceptions of needing to cover many 

topics in a specified period of time.

3. Use of cooperative learning, problem-solving, hands-on 

materials, field trips appear to be limited by two factors: teachers’ 

perceptions that these activities take too much class time and will not 

allow all of the specified curriculum to be “covered," and teachers’ 

fear of teaching with an approach they have not experienced and with 

which they are not comfortable. The fear, in several cases, was 

attributed to a belief that some control over both students and content 

might be lost.

Like other approaches which encourage active learning, there 

was difficulty in incorporating instructional technologies into learning 

opportunities being provided for students. Barriers regarding the use 

of instructional technology also emerged from the data:

1. Enhancing the curriculum with technology to make it more 

exciting was viewed as requiring special funds in order to be 

implemented for both initial acquisition and teacher education.

2. Districts focused on hardware acquisition. Although the 

computer to student ratio decreased, hardware use lagged behind in 

comparison. Districts, and consequently teachers, lacked a 

comprehensive approach to integrating instructional technologies into
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existing classroom structures to enhance mathematics and science 

instruction.

3. Teachers’ lack of knowledge of how to integrate technology 

into their classrooms was a paramount problem.

4. Some types of instructional technologies, such as computers 

or videodisc players, were perceived by teachers as not easily available. 

Due to this perception, such equipment was not integrated into 

classrooms as often as equipment to show videos which were more 

easily available.

These two sets of barriers represent a major obstacle in 

achieving the goal of making mathematics and science more exciting. 

The barriers can be overcome by helping both supervisors and 

teachers in planning instructional practices that actively involve 

students. On-going formal and informal staff development should be 

planned and implemented to assist all supervisors and teachers in 

learning ways to utilize a variety of learning activities using both 

manipulatives and computers. Appropriate professional development 

opportunities should be developed and implemented for both teachers 

and supervisors to leam about innovations such as use of hands-on 

strategies and materials. In addition, supervisors may need assistance 

in conceptualizing that many of the recommendations in the 

Comprehensive Plan may require education of teachers rather than the 

acquisition of additional resources solely.
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Finally, schools can be encouraged to utilize the goals of the 

Comprehensive Plan as they draw up their School Improvement Plans 

during the Spring of 1992 and in the future. The school accountability 

movement is likely to have a profound influence on the ways 

innovations take hold in schools. By encouraging schools to develop a 

comprehensive improvement plan that includes items that would 

make mathematics, science, and computer education more exciting, it 

may be more likely that change in the desired direction will occur in 

schools.
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PREPARATION AND ENHANCEMENT OF MATHEMATICS AND
SCIENCE TEACHERS

The Comprehensive Plan emphasized the need to provide 

structures, resources, curriculum, and support systems to allow 

mathematics, science and computer teachers to develop exciting 

opportunities for meaningful student learning. To that end, the 

revitalization and professionalization of teaching was a major priority of 

this plan, both at the prospective teacher education and practicing 

teacher education levels. According to the plan, a professional 

environment was required which assisted teachers in making 

decisions about how to best meet local and state goals for educating 

students. Furthermore, the plan also recognized tha t elementary, 

middle and high school teachers needed to know more about 

mathematics, science, and the use of computers about the variety of 

teaching strategies which could be used to promote learning with 

understanding.

With respect to initial teacher preparation, two major indicators, 

teacher supply and demand and teacher quality, have been monitored 

closely on a national level (Blank & Dalkilic, 1990). National data on 

supply and demand indicated that there was not as severe a shortage

97
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of mathematics and science teachers as was predicted in the eariy 

1980s, and that shortages were highly variable by state. Teacher 

quality, on the other hand, is a variable that is not well defined 

nationally. The Council of Chief State School Officers (Blank &

Dalkilic, 1990) recommended collecting data on number of 

certificates awarded and number of teachers teaching out-of-field as 

part of a data set that provided an indication of teacher quality. Data of 

this nature are somewhat limiting as they do not provide any 

information about teacher knowledge and skill or actual teaching 

practices. In this study, the concept of teacher quality was extended 

to include teaching practices. Self-report data were collected from 

teachers as to their perceptions of their teaching practices.

This chapter focuses on issues associated with the education of 

prospective and practicing teachers of mathematics and science. Of 

particular interest are issues they relate specifically to the 

implementation of the Comprehensive Plan. A series of indicators was 

used that combined data collected about teacher education by the state 

and data collected directly from teachers. As with other chapters, 

there are three major sections in this chapter, one each for state, 

district, and school data.

State Level Data

This section focuses on data collected at the state level. The 

majority of the data were concerned with supply and demand issues. 

The state had a great interest in making sure there was a sufficient
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number of qualified teacher candidates to fill vacancies in 

mathematics, science, and computer education. Also of extreme 

interest was the continued professional development of teachers in 

the field. Therefore, data regarding what the state referred to as 

“teacher updating” is also presented in this section.

Indicator: Teacher Supply and Demand

One of the greatest concerns of the state was the availability of 

qualified teachers to teach mathematics and science courses. Based 

on state data, there was no shortage of mathematics and science 

teachers. For fall 1990 the number of mathematics teacher vacancies 

was 378 and the number of science teacher vacancies was 424 while 

there were ju st under 1000 new teaching certificates awarded in each 

of those areas in 1990. Table 9 presents the number of vacancies in 

relation to the number of certificates awarded.

State data on teacher supply and demand need to be more 

closely examined. In order to fully understand what is happening on a 

statewide basis, data are needed which indicate the number of 

graduates from teacher certification programs categorized by specific 

certification area, the number of vacancies in each specific science 

and mathematics area, the number of teachers teaching out-of-field for 

each mathematics and science area, and a tracking of how many newly 

certified teachers are choosing to take jobs outside the teaching 

profession or outside the State of Florida.
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Table 9

M athem atics and Science Vacancies and Certificates

Math
Vacancies
Reported

Math
Certificates

Awarded

Science
Vacancies
Repoted

Science
Certificates
Awarded

1989 418 2012 418 1674
1990 378 1222 424 1226
1991 NA 935 NA 978

Indicator: Expenditures for Mathematics and Science Staff 

Development

Approximately $33.2 million was appropriated from 1989 to 

1991 by the Florida legislature specifically for staff development in 

mathematics, science and computer education. Table 10 summarizes 

appropriation levels since the inception of the Comprehensive Plan. 

Other funds were available as well to enhance professional 

development in mathematics and science. Another $18.2 million was 

allocated to the state for teacher enhancement over the same period 

by the Federal government through the Eisenhower Mathematics and 

Science Program (Title II).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

1 0 1

Table 10

Appropriation Levels for Teacher Enhancement Programs in 

Mathematics. Science, and Computer Education

Teacher Enhancement Program 1989 1990 1991

Summer Inservice Institutes $8.3 million $7.4 million $6 million

Elementary Math/Science (M/STET) $2 million $2 million $1 million

Summer Honors Symposium $500,000 -0 - -0 -

Mentor Teachers $250,000 $250,000 -0 -

Teacher Stipends $500,000 $500,000 -0 -

TeacherQuest $500,000 $500,000 $500,000

Instructional Technology (InTech) -0 - $3 million -0 -

Eisenhower Mathematics and 
Science Program

$4.3 million $5.1 million $8.3 million

District Level Data 

Two areas were of most interest in collecting data from district 

supervisors. First, was the issue of supply and demand of teachers, 

particularly as it related to supervisors’ perceptions on the difficulty in
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hiring qualified teachers. Second, was the issue of what attention had 

been given to staff development at the district level.

Indicator: Difficulty in Hiring Qualified Teachers

A set of items on curriculum supervisor questionnaires focused 

on the difficulty school districts had in hiring teachers in specified 

content areas. These items indicated that hiring qualified teachers was 

most difficult in the areas of physics (76% reported difficulties), 

chemistry (63%), and honors/advanced placement science courses 

(57%). In contrast, relatively small percentages of district level 

supervisors reported difficulties in hiring qualified faculty to teach 

biology (7%), life science (7%), and physical science (11%). It also 

appeared that there was less difficulty in finding suitable teachers for 

mathematics. Thirty-seven percent of supervisors indicated difficulty 

in finding qualified teachers of mathematics, 60% for computer 

science, and approximately 50% for honors and advanced placement 

classes.

District level data on teacher supply and demand suggest that 

there is still a need to address the goal of providing more qualified 

teachers of mathematics and science throughout Florida even though 

there appears to be a surplus of teachers according to state data. 

Certain areas of science will require more recruitment effort than 

others, and all areas of mathematics and computer science require 

attention.
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Districts should be encouraged to develop local plans for finding

qualified teachers and apparently at least one district was doing this.

One science supervisor noted:

Using the Eisenhower funds [we] will add on a certification 
program ... for physics. We have about 25 teachers that want to 
add physics to their certification by going through that two year 
program.

Districts may wish to combine resources to develop a  pool of qualified 

teachers who can be certified in areas where there are shortages. 

Indicator: District Efforts at Professional Development

There were several state and federal programs tha t district 

curriculum supervisors indicated were helpful in local efforts at 

improving mathematics and science education. The most helpful 

programs can be categorized as ones that offered the greatest 

entitlement with the greatest flexibility in implementation. Nearly all 

supervisors of both mathematics and science indicated tha t Summer 

Inservice Institutes, Eisenhower Mathematics and Science Program 

(Title II), and Mathematics/Science Teacher Enhancement Training 

(M/STED were most helpful in achieving local teacher professional 

development goals.

These funds were apparently very improtant to districts. In 

many cases, the only staff development in mathematics and science 

was facilitated through the use of Title II and M/STET entitlements, 

particularly when the staff development was for elementary teachers. 

One district science supervisor was especially enthusiastic about how
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Title II and M/STET assisted staff development in the district. That

person commented:

We have a variety of things going on. We have some very 
successful summer institutes. Our science institutes are 
probably one of the best things that has happened in many, many 
years as far as improving science instruction. Currently we have 
two going on, and three finished up in June. We have been able 
to offer . . . many more science components to science teachers. 
Elementary and secondary use of Eisenhower or Title II funds 
have been a tremendous benefit. We have been able to send 
teachers to professional meetings and conferences which we 
had not been able to support. The Eisenhower funds enabled 
teachers to go to conferences and meetings and to go to training 
outside the district. That was a great help for a lot of teachers.
It helped morale and motivation. They brought back 
tremendous amounts of material they could use and share.
Other successes have been with our state M/STET funds. We 
have joked in the district in that we have said things like "for 
seventy thousand dollars or so we have gotten from the state in 
M/STET funds we probably have given them a  quarter of a 
million dollars worth of staff development training." Our people 
really have jumped on those funds, combined them with other 
things that were available, to do some pretty good programs. 
What we have done with the M/STET funds is develop one year 
using a consultant, the other year using our own resource 
teachers [emphasizing] math/science integrated lessons, mainly 
around graphing and measuring, very neat hands-on science 
activities, incorporating the math and the graphing skills, the 
measuring skills, and mathematics.

Since the late 1980s, there were increases to the state from 

the federal government for Title II dollars and those increases were 

translated into more funding available to districts for elementary 

teacher enhancement. For example, one science supervisor noted 

that:

We probably offer 80 to 90 percent of our science components of 
staff development at elementary. We do far more work with the 
elementary teachers in science than we do in training secondary 
teachers. [For grades] K through 5, we trained teachers for their
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own school. Then they go back and deliver the lessons at their
own schools.

The trend of increased Title II money to districts had continued into 

the 1990s. Prelim ina ry  plans for allocating Title II dollars for 1992- 

OS indicated that those dollars again will be awarded to districts to 

enhance elementary and middle grades teachers, particularly in 

support of the goals of the state’s NSF Statewide Systemic Initiative. 

Due to the nature and intention of Title II and M/STET funds, the 

majority of staff development in school districts have focused on 

improving elementary rather than secondary mathematics and 

science.

Indicator: Encouraging Teacher Collaboration

Many district curriculum supervisors indicated that they wished 

greater funding was available to provide more formal professional 

development opportunities for mathematics and science teachers, 

especially at the secondary level. These kinds of opportunities have 

traditionally centered around bringing an outside “expert" to the 

district to run the staff development experience. An alternative to the 

“expert” model of improving mathematics and science education is a 

model that supports teacher collaboration in order to develop lessons 

and strategies that students should find meaningful. Both 

mathematics and science curriculum supervisors indicated that 

collaboration has increased at both the elementary and secondary 

levels. The data indicated that the trend is stronger in science than in
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mathematics and stronger at the elementaiy level than the secondary 

school level. For example, approximately 86% of supervisors reported 

that increased attention had been given to teacher collaboration to 

improve mathematics and science at the elementary level compared 

to 58% of supervisors making that indication for the secondary level.

School Level Data 

Indicators of improvement in teacher education activities for the 

school level focused on the nature and quality of professional 

development opportunities for teachers. Accordingly, this section is 

based primarily on self-report data on teacher involvement with 

professional development activities designed to enhance mathematics, 

science, and computer education.

Indicator: Professional Development Opportunities

One of the first factors to determine was the extent to which 

professional development opportunities were available to teachers. 

From questionnaires of all teachers in this study, it can be concluded 

that mathematics, science, and computer education professional 

development opportunities reached slightly less than 50% of teachers. 

Half of all teachers reported attendance at Summer Inservice 

Institutes in the past two years. Furthermore, 44% of elementary 

teachers, 57% of middle and secondary science teachers, and 50% of 

middle and secondary mathematics teachers attended mathematics, 

science, or computer education professional development workshops 

during 1989, 1990, or 1991.
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The types of workshops attended were also of interest. Figure 7 

graphically represents the staff development experiences of 

elementary teachers over the past two years while Table 11 provides a 

s um m ary  of the types of staff development attended by middle and 

high school teachers. In the questionnaire, formal staff development 

experiences were differentiated from informal ones. Formal meant 

that the school district provided the workshop and informal meant 

that teachers sought information on the topic on their own, generally 

in collaboration with other teachers. Knowing what formal workshops 

were available to teachers provided an indication of what extent 

districts were focusing on staff development in mathematics and 

science. The specific topics of mathematics and science related 

workshops provided an indication of the mathematics and science 

areas considered to be local priorities. Formal mathematics and 

science staff development topics indicated most often by the different 

groups of teachers were:

Elementary Teachers: mathematics manipulatives, hands-on 

science, and cooperative learning.

Middle School Mathematics Teachers: mathematics 

manipulatives, mathematics teaching strategies, problem- 

centered learning, and mathematics content.

Middle School Science Teachers: general teaching strategies for 

science, cooperative learning, and hands-on science.
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High School Mathematics Teachers: calculators and 

mathematics teaching strategies.

High School Science Teachers: science teaching strategies, 

computer applications, science content, hands-on activities.

Professional Development Workshops 
Attended by Elementaiy Teachers

100

Hands-On Learning 
General Pedagogy 
Cooperative Learning 

0  Problem-Centered Learning 
Curriculum Development 
Science/Math Content

Formal Informal Not Available

source: T. Dana. 1991 MSCE implementation study 

Figure 7. Professional Development Workshops Attended by

Elementary Teachers
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Table 11

Percentages of Middle and High School Teachers Attending 

Professional Development Workshops

Professional
Development

Topic
Middle School 
Mathematics

High School 
Mathematics

Middle School 
Science

High School 
Science

Computer
Applications 27.4 37.3 25.0 33.3

Calculator
Use 25.0 45.6 3.2 1.3

Hands-on
Teaching 41.1 32.0 50.0 46.9

General
Pedagogy 43.8 41.4 40.0 35.0

Cooperative
Learning 61.3 39.0 42.9 27.7

Curriculum
Development 26.5 33.3 26.6 21.0

Special-Needs
Students 21.6 8.1 18.7 15.2

Content 34.7 33.7 28.3 32.9

Fairs or 
Competitions 23.2 25.7 33.3 23.1

"Real World" 
Applications 17.7 22.2 15.1 21.5

Problem-
Centered
Learning

34.0 31.0 23.1 29.1

It can be concluded from the teacher reports of staff 

development experiences that hands-on or manipulative use was a
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K-12 focus in science and a K-8 focus in mathematics. It is interesting 

to note that workshops on teaching strategies such as problem- 

centered learning and cooperative learning were attended largely by 

elementary and middle school teachers and not by high school 

teachers. Furthermore, approximately one-third of high school 

mathematics and science teachers reported tha t they did not attend 

any formal professional development opportunities in the past two 

years.

Some teachers commented about their professional

development experiences in mathematics, science, and computer

education. Those comments generally represented an enthusiasm for

having useful staff development that included both workshops and

classroom materials. Some examples from the comments are:

I am really looking forward to the summer institute this year! 
(middle school mathematics teacher)

The computer and science workshops have increased lately, 
(elementary teacher)

I really appreciate having professional journals and other 
materials. I try to keep ahead on trends and advances, 
(elementary teacher)

We need a strong, ongoing staff development program in the 
biological sciences as the majority of biology teachers have no 
preparation to teach any of the major developments (i.e., 
molecular biology) in the last fifteen years, (high school 
science)

In addition to these comments, other comments indicated that some 

teachers have strong feelings about the types of professional 

development experiences they prefer. Of these comments, teachers
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particularly mentioned that professional development activities on 

cooperative learning and other subjects that were practical and could 

be immediately implemented in classrooms were preferred. One 

middle school science teacher praised an on-going professional 

development project for having given opportunities to colleagues to 

avoid "falling back into the old ways of doing things." Lastly, a few 

comments were made about universities and their roles in providing 

professional development opportunities for teachers. One of those 

comments was from a high school science teacher who lamented that 

course times at a nearby university were not suited to a  teacher's 

schedule and prevented attendance. Another expressed appreciation 

for a different university’s masters degree program as a  means to his 

or her further professional development.

The last sub-indicator under professional development had the 

purpose of determining the extent to which professional materials 

were available to teachers in schools. Most teachers reported they had 

access to some type of professional development materials.

Professional development materials such as journals and curriculum 

materials were available to 85% of elementary teachers and to 75% of 

middle and high school mathematics and science teachers.

Indicator: Teacher Collaboration to Improve Mathematics. Science, 

and Computer Education

In addition to formal professional development experiences, 

collaboration between teachers can serve to improve mathematics and
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science teaching. In order to assess a degree of collaboration, 

teachers were asked about involvement in mentor-type programs, 

collaboration, and working with other teachers in their classrooms.

An increase in participation in a mentor or lead teacher program 

during the past two years was reported by approximately 51% of all 

respondents in both science and mathematics. Collaboration among 

teachers was greatest over the past two years a t the elementary level. 

Slightly more than 50% of elementary teachers reported increased 

collaboration in the past two years compared to approximately 35% of 

middle school teachers and approximately 25% of high school 

teachers. One factor in which nearly all teachers agreed was that they 

lacked opportunities to observe one another teaching.

Discussion

The bulk of this section is devoted to interpretations of the data 

collected regarding teacher professional development, especially as it 

related to achieving the goals of the Comprehensive Plan. It can be 

argued that achievement of the goals of a policy such as the 

Comprehensive Plan will be judged as successful when teachers are 

implementing the ideas in their classrooms. Since teachers were 

expected to do things differently in their classrooms as a result of the 

Comprehensive Plan, it was reasonable to assess how the state and 

districts were approaching the topic of assisting teachers to make 

changes.
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It appeared to be the opinion of both state and district 

personnel that changes of the scope and magnitude recommended in 

the Comprehensive Plan might be able to occur overnight. Evidence 

for this assertion comes from the lack of any long-term planning for 

sustained implementation. The state did not commit any funds 

specifically earmarked for implementation of the Comprehensive Plan. 

Although there was funding for certain mathematics, science, and 

computer-related programs, state-run programs were disjointed, 

lacked coherence, and had no common objectives. In fact 

Department of Education mathematics, science, and computer 

education programs were not even required to address how their 

programs were assisting the state in meeting the goals and 

recommendations of the Comprehensive Plan. Many programs 

supported one-shot teacher education activities with the assumption 

that the innovation being presented will be immediately implemented 

in classrooms.

Since state funding for improving mathematics and science was 

at an  all time high level with over $52 million available ju st for staff 

development in mathematics, science, and computer education during 

the 1991-92 school year, it was expected that creative and long- 

reaching staff development might be occurring. This apparently was 

not the case. Staff development funds were administered by five 

different offices in the Department of Education and the various 

programs using these funds were not required to coordinate with each
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other or with any other staff development activities or initiatives for 

improving curriculum, student learning, or educational equity. In fact, 

only one of those offices actually had mathematics and science as their 

primary  purpose, further supporting the notion that there was, and 

still is, a lack of a coordinated, long-term plan of action for 

implementing the Comprehensive Plan.

Similar conclusions can be drawn from the district data. District 

supervisors generally believe that only official programs with funding 

will be able to assist them in implementing the far reaching 

recommendations in the mathematics and science plan. In fact, 

several districts admitted to having innovative mathematics and 

science programs gave credit for their success to outside funding such 

as Title II and M/STET that were used to provide one-shot staff 

development programs. Furthermore, there was no evidence to 

suggest that there was a rationale for activities that supervisors chose 

to have as priorities other than the availability of funds. Most teacher 

education activities centered around improved teaching practices, 

supported Title II and M/STET allocations. But what about issues such 

as improved modes of student assessment and encouraging students 

from under-represented groups? It might be asserted that since 

special dollars were not available for these topics they have fallen by 

the wayside. None of the district supervisors indicated any evidence 

of a vision or long-term planning for local mathematics and science 

education. It might be concluded that many of the responses by
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supervisors reflected more of a reactionary stance to present 

situations than a sense of how the present is linked to the future.

A coordinated, systemic approach to teacher education with the 

express purpose of improving mathematics, science, and computer 

education as envisioned in the Comprehensive Plan could be 

developed to overcome some of the weaknesses noted above. A few 

points that might be considered with such an approach are:

1. Link with school improvement efforts by encouraging schools 

to incorporate mathematics, science, and computer education staff 

development into School Improvement Plans.

2. Pool state funds for staff development and leverage their use 

against programs that are going to assist the state in meeting the goals 

of the Comprehensive Plan.

3. Designate one DOE office to oversee mathematics, science, 

and computer education staff development, coordinating with the 

work of other bureaus and divisions as needed.

4. Build on successful methods which enable school-level 

leadership to identify, address, support and sustain professional 

development activities. This might require that planning and 

implementation of staff development activities is entrusted to teams of 

teachers in mathematics and science.

5. Develop strategies at the district level to promote an 

understanding of the rationale for change and assist supervisors and
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teachers to construct a  commitment to personally changing and 

improving mathematics, science, and computer education.

6. Plan and implement professional development opportunities 

which focus on improving mathematics, science, and computer 

education that reach more than 50% of teachers.

While the task of improving the quality of the teaching generally 

falls to school districts, the challenge of preparing certifiable teachers 

generally falls to universities. It is not clear as to what extent 

universities have been or should be involved in the reform of school 

science and mathematics and the implementation of the ideas in the 

Comprehensive Plan. In the design of this study, it was decided not to 

collect data on what was happening at the university level. Future 

studies of implementation will need to address this issue fully. 

Universities are the place most mathematics and science teachers 

leam the content they are expected to teach. Many national reports 

such as the Liberal Art of Science (American Association for the 

Advancement of Science, 1989) characterized the quality of science 

and mathematics teaching in universities as not promoting the spirit 

of inquiry approach called for by most reformers. If such is the case in 

Florida universities, and there is no reason to believe it is not, then 

the quality of beginning teachers in terms of their ability to engage 

students in active learning of mathematics and science is questionable.
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CHAPTER 6

REACHING OUT TO STUDENTS AND GETTING RESULTS

Improving mathematics, science, and computer education 

requires a  concerted effort on the part of many people. In Florida, 

the Comprehensive Plan addressed recommendations and set goals for 

a broad spectrum of people. Those people were legislators, 

Department of Education employees, district administrators and 

curriculum supervisors, school-level supervisors, teachers, students, 

parents, universities, and members from business and industry. In 

earlier chapters of this dissertation, issues such as strengthening the 

curriculum, making learning more exciting, and preparing and 

enhancing teachers were addressed. The foci of those chapters was 

mainly on what has happened with respect to state and district 

officials and classroom teachers. The purpose of this chapter is to 

consider to what extent goals and recommendations pertaining to 

educational equity, assessment, and partnerships were addressed.

This chapter is arranged in a slightly different manner than the 

other chapters of the dissertation. While state, district, and school 

level data are still presented, those areas do not serve as the 

organizing framework for the chapter structure. Instead, there are

117
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three major sections in this chapter based on the three major themes 

of educational equity, assessment, and partnerships.

The first major section of this chapter is concerned with issues 

of educational equity and reaching out to students. In the second 

section, data are presented as to what has happened throughout the 

state to address the ways students and programs are assessed. The 

third major section focuses on what has been done to build productive 

partnerships with parents, community resources, business, and 

industry. Within each of those sections data from the state, district, 

and school portions of this study are included. The topics of those 

sections are based on Goals 5, 7, and 8 of the Comprehensive Plan. 

Each of those goals will be further explicated in the corresponding 

chapter section. Data and interpretations associated with Goal 6 are 

not discussed in this chapter as that goal pertains to overall 

implementation. Those data will be presented and discussed in the 

next chapter.

Achieving Educational Equity

Improving mathematics, science and computer education 

requires that special attention be given to those groups of students 

who are traditionally under-represented in these areas. It was 

recommended in Goal 5 of the Comprehensive Plan that schools 

"provide greater motivation, incentives, and opportunities for 

minority, female, at-risk, disabled, and gifted students to pursue 

programs and careers in mathematics, science, and computer fields"
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(Task Force to Improve Mathematics, Science, and Computer 

Education, 1989). To that end, the Comprehensive Plan suggested 

that a variety of strategies be adopted to ensure success in this area. A 

few of those strategies were: 1) support the development of magnet 

programs for the academically talented, 2) promote alternatives to 

tracking and ability grouping, 3) involve minority and female role 

models, 4) emphasize career opportunities, and 5) target students 

from under-represented groups that have promise for mathematics, 

science, and technical studies.

The state collected several types of data that can be used to 

assess equity in mathematics, science, and computer education. Of 

most use were data for course enrollments by race, ethnicity, and 

gender. Those data were not routinely collected by the state through 

the school year 1990-91. As a partial result of the need to collect 

these data for this evaluation of the implementation of the 

Comprehensive Plan, the state now requires school districts to report 

those kinds of data beginning with the 1991-92 school year. Other 

kinds of data were available, however. These data included: 

enrollment in remedial classes by race and ethnicity, achievement on 

tests by race and ethnicity, and objectives for funded mathematics, 

science, and computer education programs.

Indicator: Enrollment in Remedial Courses

The Equal Educational Opportunity office at the Florida 

Department of Education collected reports from school districts since
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1988 on enrollment statistics in remedial mathematics courses across 

the state. Direct access to those data was not provided for the 

purposes of this study. However, that office reported that there was 

an over-representation of African-American students in remedial 

mathematics courses in every school district. One of the reasons for 

collecting these data was to monitor districts' efforts in providing 

equitable educational opportunities for its minority students. Districts 

were to have been implementing plans to change policies and 

approaches so that course enrollments represented groups of students 

proportionate to the districts’ population.

Indicator: Test Scores

Districts administered a number of standardized tests to assess 

students’ achievement in mathematics. The state required districts to 

report student scores on those examinations annually. At present the 

state does not collect any data from districts regarding student 

achievement in science. The data reported allowed scores to be 

crosstabulated by student race. Student scores from the Florida High 

School Competency Test were analyzed. The total number of students 

with passing scores on the High School Competency Test decreased 

since 1984 (see Table 12). The gap between the passing rates of 

African-American and white students increased from 23 percentage 

points in 1984 to 31 percentage points in 1991. The gap between 

Hispanic and white students has increased from 11 percentage points 

to 14 over the same time period. These data clearly were contrary to
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the notion tha t students from under-represented groups should be 

doing as well in mathematics as students not from those groups.

Table 12

Differences in Passing Rates for Florida Students on the High School 

Competency Test

White students 

African American students 

Hispanic students

1984 1991

92% 84%

69% 53%

81% 67%

Another set of test scores that were analyzed were from the 

American College Testing Program. Although all students were not 

required to take the ACT and the scores were not representative of 

achievement of all students in Florida, the scores provided an 

indication of achievement levels of students who are primarily college 

bound. ACT collected demographic information about student test- 

takers and Florida student score information was requested but has 

not yet been received. However, the state collects ACT data on 

students from the four Blueprint for Career Preparation pilot high
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schools for the purpose of judging the success of those programs. 

Based on those ACT data, the schools can be judged as being successful 

in encouraging students from under-represented groups to do well in 

mathematics and science. At the Blueprint high schools, the gap 

between African-American and white student test scores was smaller 

than the national average in reading, mathematics and science. In 

mathematics the gap was less than half what it was nationally, and in 

science there was more than a seven point difference between the 

national results and Florida's students at the four pilot sites.

Indicator: Mathematics. Science, and Computer Education Program 

Objectives

There were several state funded programs with a focus on 

improving mathematics, science, and computer education available to 

school districts during the past two years. Generally, the funding for 

those programs was competitive and districts had to prepare and 

submit a proposal to the state indicating how they intended to use the 

funds. For the purposes of this study, 1991 proposals for the 

Mathematics and Science Teacher Enhancement Training (M/STET) 

program were analyzed to determine to what extent proposal 

objectives addressed the education of teachers about encouraging 

students from under-represented populations. Seventeen percent of 

the state’s elementary schools addressed the goal for increasing the 

involvement and achievement of under-represented students as part of 

their M/STET proposals. This number of schools represents 14% of
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the elementary teachers in the state. The quality of these programs 

was not known, however. Also not known was the extent to which 

these objectives were implemented in programs. Due to inconsistent 

evaluation componenets of funded M/STET proposals, that data were 

not available. Future requests for proposals let out by the Department 

of Education may want to specify evaluation criteria so that local 

program effectiveness can be better tracked.

At the district level, questions were asked about local efforts to 

encourage under-represented students in interviews conducted with 

curriculum supervisors. During the interviews, district supervisors 

had very little, if anything, to discuss regarding the topic of under­

represented students. Data collected at the district level have led to 

the assertion that assisting teachers to leam special strategies for 

teaching mathematics, science, and computer applications to under­

represented students was not a priority in all school districts. 

Furthermore, the extent to which efforts were made to encourage 

under-represented students varied widely between districts.

Indicator: Equitable Access to Courses

Data about access to courses by race, gender, and ethnicity are 

not routinely collected by most school districts. However, one of the 

larger school districts in the state did collect these types of data on a 

regular basis. Based on the data of that district, access to 

mathematics, science and technology courses and materials was not 

equitably distributed. Specifically, the course 1990-91 prerequisites
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for the same computer programming course were different at each of 

the six comprehensive high schools in the district (see Table 13).

Table 13

Access to Courses Based on Prerequisites in One Large School District

School Minority students as 
percentage of total 
school population

Requirements to enroll in 
basic computer 
programming course

A 15% No prerequisite.

B 35% Algebra 1 with a grade of C 
prerequisite.

C 38% Algebra 1 with a grade of C 
prerequisite.

D 51% Geometry corequisite.

E 53% Geometry Honors 
prerequisite; Algebra II 
corequisite.

F 97% Course not offered.

In questionnaire responses from this school district, the issue of 

equitable access was addressed by the curriculum supervisor. That 

person stated that "an equity committee reviewed records to
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determine disproportionalities and took the necessary steps to 

implement strategies to correct these areas." Other school districts 

are likely to similarly scrutinize access to courses in their districts as 

they compile these kinds of data for state review for the first time this 

year.

Indicator: Special Efforts for Students

Approximately 60% of district curriculum supervisors reported 

an increase in the special efforts or incentives used to encourage 

under-represented students to participate in science at the 

elementary and secondary levels. In contrast, 6% of the curriculum 

supervisors with a  responsibility for science reported that such efforts 

had decreased over the past two years. The trend in mathematics was 

similar. Fifty-four percent of the mathematics supervisors for both the 

elementary and secondary levels reported increased efforts to 

encourage under-represented students. Also similar to science, 

approximately 5% of the supervisors with a responsibility for 

mathematics reported a decreased effort in this area.

Other data collected at the district level also provided insights 

into the special efforts that have been made in different districts. 

Questionnaire items associated with summer camps and science fairs 

provided an indication of how special programs that were intended to 

promote mathematics and science were perceived by supervisors. 

Approximately 80% of science supervisors found the summer camps 

very helpful or somewhat helpful. In mathematics, summer camps
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were seen as very helpful or somewhat helpful by 48% of the 

supervisors. Science fairs were perceived as very helpful or 

somewhat helpful by nearly 90% of science supervisors.

Particular school districts highlighted projects they employed to 

encourage under-represented students. In one mid-sized school 

district in the southern part of the state, pilot programs were 

implemented in four middle schools to increase the interest of 

females, particularly Blacks and Hispanics, by helping them enjoy 

mathematics and see the importance of mathematics in preparation 

for various occupations. Another district emphasized that it was 

important to encourage all students, not ju st those from under­

represented populations. That district indicated that a youth 

motivator program was implemented in order to encourage greater 

student involvement in all areas of the curriculum.

In another district, the science supervisor commented on the 

value of involving role models to provide encouragement to females. 

That supervisor noted that a grant enabled his school district to reach 

out to females through a mentoring program. In an excerpt from a 

telephone interview, the supervisor summarized the success of the 

program:

Women scientists are really wanting to take these girls under 
their wings, so to speak. Mentor them throughout the year. All 
sorts of graduate students and oceanographers are volunteering 
to go on the field trips with the students. There are different 
sites. They go to marine laboratories and go behind scenes at 
Living Seas [at Walt Disney World]. The girls have to have 
graduated eighth grade and be entering ninth grade . . .  so they
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are going into high school and hopefully they will have a better 
background in science, be more interested in science, consider 
science careers, and hopefully will sign up for more advanced 
courses in science once in high school.

The concept of mentoring or providing role models was one that was

recommended by the Comprehensive Plan. Yet only this school

district supervisor explicitly mentioned a program that was in place

and apparently effective in achieving its goal. Four other school

districts indicated they were in the planning phases of similar

programs, each of which required partnerships with local businesses

and industries in order to operate.

These findings may indicate that the few programs in place in

most districts, summer camps and science fairs, are somewhat useful

in encouraging students in mathematics and science and should be

continued. The data may also indicate that efforts in the area of

special programs may need to be stepped up. The indication that

special programs may not be necessary for certain populations leads to

the conclusion that not all school districts perceived a need to direct

special attention towards this area. The issue seems to center on the

notion that equitable means equal treatment for all rather than special

treatment that will provide for equitable access and opportunities for

all. In that regard, the state may need to take a leadership role in

assisting all members of the educational and business communities in

understanding the needs in this area.
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Indicator: Special Programs/Policies to Educate Teachers about 

Special Needs Students

Other special programs varied greatly between districts. In one 

district, the supervisor indicated that extra funds were spent on 

economically deprived schools in the form of materials and first hand 

experiences for teachers' professional development. Another school 

district ran special workshops for guidance counselors to help them 

understand how to better direct under-represented students in 

science. The same district also made under-represented students a 

special focus in proposals for grants and gave special recognition to 

minority mathematics and science teachers.

Several school districts emphasized that they were approaching 

the topic of under-represented students through teacher 

enhancement activities. One supervisor stated tha t in his district 

"teachers are trained in using innovative teaching techniques to 

increase enrollment of female and minority students in science."

Other professional development workshops were also geared to 

improving teacher knowledge in this area. Another supervisor stated 

that "teacher training was provided to get female and minority 

teachers more comfortable with math content and to provide career 

information about female and minority scientists." It can be 

interpreted from these comments that at least in the cases of these 

districts, teacher education was one vehicle being employed to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

129

encourage students from under-represented populations in pursuing 

mathematics and science.

Data regarding any special efforts schools were making to 

encourage under-represented students in mathematics and science 

were collected primarily to triangulate the statements made by 

district curriculum supervisors. From the district level data it was 

learned that several school districts have instituted programs for 

students while others are approaching the problem via the education 

of its teachers. From the school level data it can be asserted that 

schools are not making special efforts to encourage female and 

minority students to pursue mathematics and science. Ju s t over sixty 

percent of middle and high school teachers indicated their schools 

are not making special efforts to encourage females and minorities to 

enroll in advanced science and mathematics courses. There is likely a 

close relationship between this phenomenon and the ability grouping 

of students at that level of school. At the lower levels of school, three- 

quarters of elementary teachers indicated special efforts are not being 

made at their schools to encourage females and minorities to pursue 

mathematics and science.

Other groups of students are also a concern. Students with 

physical handicaps are also considered to be under-represented in 

mathematics and science careers. When asked about special efforts 

for these students, over 67% of all teachers reported that students 

with handicapping conditions were encouraged to pursue mathematics
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and science. Another difference came in the general question as to 

whether the teachers perceived that there was equitable access to 

courses. Over eighty percent of teachers believed there was equal 

access for all students to pursue advanced mathematics, science, and 

computer-related courses, grades K-12.

Most teachers in this study failed to see the relevance of 

providing special incentives to encourage students from under­

represented populations in mathematics and science. Accordingly, 

little positive action has been taken in this area. As with other goals in 

the Comprehensive Plan, this goal can be achieved by 1999 with a 

concerted effort on the part of the state, districts and schools to 

develop and implement incentives that are appealing not only to the 

under-represented students but to the teachers that will be 

implementing the incentives. Programs which involve bringing 

minority and female role models into schools appear to have much 

promise, are not very costly, and require little change on the part of 

administrators and teachers. The major obstacle to achieving this goal 

is the collective mindset that we already have an equitable educational 

system and that special incentives for under-represented students are 

not necessary. Leadership in this area is sorely needed in Florida. 

Businesses which complain that they want to hire minority engineers 

can continue to play a significant role in assisting schools and districts 

to encourage students by providing role models, summer programs.
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and financial assistance in order to increase the likelihood of success 

in this area.

Indicator: Alternatives to Tracking

Ability grouping is a practice which separates students into 

homogeneous groups based on academic ability for instructional 

purposes. In the Comprehensive Plan it was recommended that all 

students should have equitable access to high level courses and that 

the elimination of ability grouping might encourage under-represented 

students to pursue advanced courses in mathematics and science.

Data collected from schools indicated that ability grouping was a 

common practice in most middle and high schools and was more 

common for mathematics instruction than for science. At the middle 

school, three-quarters of mathematics teachers reported that their 

classes were ability-grouped while 50% of science teachers indicated 

that classes were ability-grouped. At the high school level ability 

grouping was even more common with 8 out of 10 high school 

mathematics and science teachers reporting their classes were ability- 

grouped.

Although it appeared that ability grouping was a  pervasive

practice at the secondary level, one middle school mathematics

teacher commented that there have been efforts to move away from

tracking. That teacher wrote:

At our school math classes are ability grouped on all teams 
except ours. The progress our kids have made is phenomenal. 
The county average on the midterm was 44; only 16 of our kids
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scored under the average -- most scored much above. We use 
cooperative learning, too! I feel very good about what we are 
doing.

It can be interpreted from these comments that success with some 

educational innovations, even a more commonly acceptable one such 

as cooperative learning, may be viewed with a  skeptical eye by others. 

Testimony such as the statement of the middle school mathematics 

teacher cited above can be of great use in assisting other teachers and 

administrators in their attempts to re-conceptualize ability grouped 

classes.

Lessons in the benefits of not tracking might also be found in 

elementary schools. At the elementary school level there was an 

indication that ability grouping was not a common practice. Ju s t over 

80% of elementary teachers indicated that they did not ability-group 

students for science or mathematics lessons. From these data it 

appeared that students began to be tracked for mathematics lessons 

at the middle school level and for both mathematics and science at the 

high school level. There is a concern with this pattern as a 

mathematics course such as Algebra I is often a prerequisite for high 

school science courses such as Chemistry. If a student is tracked away 

from Algebra I into a course such as Business Mathematics, then that 

student has no opportunity to study chemistry or advanced level 

science courses if the conditions required by the prerequisites are 

upheld and followed.
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Not all groups support the elimination of tracking, however.

The National Council of Teachers of Mathematics (NCTM, 1989)

confirmed that ability grouping was a concern for achieving equitable

access to courses but also acknowledged that college bound students

required both broader and deeper knowledge of mathematics that

might not be possible without specialized courses. A teacher in this

study also perceived that students needed to be grouped in order to

facilitate their learning of certain subjects:

Efforts are made [at our school] to encourage all students who 
are qualified to take advanced science courses. To place 
students into these courses merely because of race or gender 
and without regard for motivation or ability would ruin the 
courses for all students.

Like this high school science teacher, the majority of school 

districts included in this study perceived the need to maintain 

tracking in middle and high school courses. One of the intents of the 

Comprehensive Plan was to develop strategies that would increase the 

access of higher or advanced level courses to all students, especially 

those from under-represented populations. A stumbling block to 

achieving this goal is divisiveness that occurs as students are ability 

grouped beginning in middle school. Students are somewhat 

permanently placed in vocational or college bound course tracks. To 

be consistent with the intent of the Comprehensive Plan, districts 

should develop protocols which keep students’ options open to switch 

between college-oriented and vocational-oriented classes at any point 

in their academic careers. This might be best accomplished by
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restructuring course sequencing or eliminating tracking to allow 

easier access to "advanced" courses. Furthermore, the quality of both 

college-oriented and vocational oriented courses in mathematics and 

science could be improved by de-emphasizing rote memorization of 

isolated facts and algorithims and emphasizing inquiry and problem­

solving.

Indicator: Teachers

An indicator of encouraging persons from under-represented 

populations is the ethnic background of teachers serving the student 

population. The percentage of respondents from an African-American 

heritage in the school level study decreased from approximately 10% 

of the respondents at elementary school and secondary mathematics 

to about 4% of the respondents for secondary science. In general, 

most teachers who responded to the questionnaires were Caucasian, 

between 41 and 50 years old, and had been teaching in their school 

district for about 15 years. In making comparisons to national data 

collected in 1986 regarding teacher race in mathematics and science 

(Weiss, 1987), the Florida elementary schools in the sample had 

approximately the same percentage of African-American teachers as 

schools across the rest of the nation. When using the subject areas of 

mathematics and science as units of comparison, the schools in the 

sample had more African-Americans teaching mathematics at the 

middle school (11% compared to 6% nationally) and high school (9% 

compared to 3% nationally) than the rest of the nation. However, the
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trend was opposite for science. The Florida schools in the sample had 

fewer African-Americans teaching science at the middle school (4.7% 

compared to 6% nationally) and high school (3.3% compared to 5% 

nationally). Furthermore, these numbers were lower than the 

statewide average of approximately 12% for African-American teachers 

in all subjects areas in secondary schools.

The data on teacher ethnicity may indicate that African- 

American teachers are under-represented as science teachers in 

Florida’s middle and high schools. While the percentages of African- 

Americans in middle and secondary mathematics and elementary 

schools were closer to the ratio in the population, a need still exists to 

bring a greater number of people from African-American and other 

minority races to the teaching profession, especially in science and 

mathematics education. Special programs can be arranged by school 

districts that perceive this need and the state can offer leadership by 

offering incentives to people from those populations to enter teaching, 

especially the teaching of science and mathematics.

Age and years of experience were two more variables where 

interesting comparisons were drawn. According to this sample, high 

school teachers tended to be older and had more experience teaching 

than their counterparts at the middle school. Sixty-five percent of the 

high school mathematics teachers reported they were over 41 years 

old whereas approximately 50% of the middle school mathematics 

teachers reported they were in that age group. Not surprisingly, 35%
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of the high school teachers and 17% of the middle school 

mathematics teachers reported having 16 or more years of 

experience. Likewise, 28% of the high school science teachers 

reported having more than 16 years experience whereas only 11% of 

the middle school science teachers indicated such length of 

experience. The profile of age of middle school science teachers was 

not much different than that of high school science teachers with the 

majority of the respondents being in the 41 to 50 years old age group. 

It is interesting to note that middle school science teachers tended to 

be older but had fewer years experience teaching at their present 

grade level. These data may be interpreted to mean tha t middle 

school science teachers are experienced teachers who are moving 

from positions in the elementary or secondary levels to positions in 

middle level science education and that middle schools are a relatively 

recent educational phenomenon.

Indicator: Teaching about Career Opportunities

According to the Comprehensive Plan, students who learn about 

the variety of technical careers available may be more likely to choose 

those careers. An item on the teacher questionnaire asked teachers to 

indicate to what extent they assisted students to explore career 

opportunities in mathematics and science. The data may be 

interpreted to indicate that career opportunities were explored most 

often in middle and high school science classes than in mathematics 

or elementary classes, although the majority of all teachers reported
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that career opportunities were addressed at some time during the 

school year. Seventy-six percent of elementary teachers reported that 

they included in their lessons information about mathematics, science, 

or computer related careers at least once during the school year. 

Likewise, 78% of high school mathematics teachers and 84% of 

middle school mathematics teachers included mathematics-related 

career information in their lessons at least once during the school 

year. A larger number of science teachers reported teaching about 

career opportunities. Ninety-six percent of high school science 

teachers and 97% of middle school science teachers taught about 

science-related careers at least once during the past year.

It is questionable whether once a year is sufficient for teaching 

about career possibilities in mathematics and science. Teachers often 

complain there is insufficient time available to them to plan and 

implement all of the great ideas that others want them to do in their 

classrooms, such as including career information and role models. 

Districts can exert leadership in this area by providing teachers with 

opportunities to determine appropriate strategies, guest speakers, and 

incentives which might encourage female and minority students to 

pursue advanced mathematics, science, and computer courses. 

Furthermore, all of the strategies should be shared in some organized 

and widespread manner to assist other schools and districts to benefit 

from others' efforts. The problem of encouraging under-represented 

students, as well as increasing the appeal of mathematics and science
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to all students, is a problem that belongs to all educators, not ju s t a 

select few that have the resources to solve the problem. Better 

communication about ideas that work and those that do not can 

maximize the resources available and make the goals of the 

mathematics and science plan more likely to be achieved.

Defining and Redefining Assessment 

Statewide, district, and teacher assessments of students must be 

restructured to reflect the active learning strategies supported by the 

Comprehensive Plan. Current assessments which are based primarily 

on objective tests do not capture the scope and depth of students' 

knowledge as envisioned by the mathematics and science plan. The 

plan specifically set as a goal the re-examination and adjustment of the 

testing program to support the goals of the Comprehensive Plan. In 

essence, assessments should promote application, understanding, and 

problem-solving, should involve the use of technology, and should 

assess the outcomes of cooperative learning and teamwork. To that 

end, a set of recommendations were set forth to assist educators in 

restructuring assessment. Data were collected from the state, 

districts, and schools around the central themes of current 

assessments and alternative assessments with special attention given 

to the plans being made for future assessments in mathematics and 

science.
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Indicator: Present M athem atics and Science A ssessm ents

The Florida Department of Education collected mathematics and 

reading scores only from district-administered standardized 

examinations during 1989-92. These examinations varied between 

districts but often included the California Achievement Tests and the 

Iowa Test of Basic Skills. These assessments included sections that 

spanned all areas of the curriculum but local administrators decided 

which sections were actually administered to students. Although some 

districts tested for science as part of a comprehensive battery, scores 

from science portions were not required to be reported to the state.

By not collecting information on science scores, the state may be 

sending the message that science education is not a priority area for 

improvement. Scores in mathematics and reading may be more highly 

valued as they are used more frequently to make comparisons 

betweens schools, districts, and states. Caution m ust be exerted by 

the state, however. If science scores were to suddenly be requested, 

it might lead to the interpretation that science is being given a 

priority but more attention might be directed to improving student 

performance on the assessment than on improving the quality of 

learning science. The tests that are currently available on a national 

level are not the kinds of assessments envisioned by the 

Comprehensive Plan, so attention to testing without first reforming . 

the tests may actually inhibit progress towards achieving the ideals set 

forth in the Comprehensive Plan.
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Indicator: Plans for A ssessm ent

One of the promising trends in assessment falls under the 

category of alternative or authentic assessments. These assessments 

require students to apply knowledge of content and process to 

determine a solution to a problem. Many of these assessments may 

also require students to manipulate materials in order to solve the 

problem provided to them.

Across the nation states such as Connecticut, New York, and 

California have implemented these types of assessment in 

mathematics and science (Baron, 1991; Kulm & Stuessy, 1991). In 

Florida, a statewide Task Force was assembled in early 1991 to 

explore alternative assessments in ail subjects. The Task Force 

considered assessments in several areas and chose to implement one 

assessment. A statewide performance assessment in writing is 

scheduled to begin for grade four students in April 1992. As late as 

January of 1992, no other performance or alternative assessments 

were being considered at the state level. However, in early March 

1992 the director of testing for the state, after receiving pressure to 

consider alternative mathematics and science assessments, announced 

to Department of Education employees that his office is considering a 

move towards using multiple modes of assessment to determine what 

students know and to assess programs. These multiple modes would 

include classroom, district, and statewide assessments which may 

include authentic, performance, or alternative assessments at any or
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all of those levels. The rationale behind this move stemmed from the 

need to have a  better assessment system in mathematics and science 

■without having the assessments drive the implemented curriculum in 

a manner inconsistent with the Comprehensive Plan (Shiver, personal 

communication, March 20, 1992). As of this writing, there are no 

specific plans nor timeline for the implementation of this innovative 

assessment plan.

Considering alternative assessments at the state level is timely. 

Assessment has been at the forefront of the reform movement and 

other large states, such as New York and California, have already 

developed and implemented alternative assessments in mathematics 

and science. Furthermore, assessments fit nicely into the other 

educational activities in the state such as the School Accountability and 

Improvement Program. Schools are being required to consider which 

assessments will be used at the local level. Accordingly, revised 

mathematics and science assessments could be incorporated into the 

Accountability program, into district assessments, into the High 

School Competency Test, or into the writing assessment.

District supervisors' responses seemed to indicate that some 

attention was being given to alternative modes of assessment for 

mathematics and science in at least several school districts. From one 

district, a supervisor stated that, "At the elementary level, we are 

strongly encouraging teachers to use observation of lab and team 

activities as a source of assessment." Another curriculum supervisor

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

142

stated that, "Alternative assessment at the elementary level is being 

initiated this year." Yet, there is a level of skepticism and doubt as to 

the effectiveness of implementation of alternative assessments. A 

supervisor from a small, northern school district stated, "Although 

alternatives have been presented, I believe very few teachers have 

chosen to make use of them." It is curious to note that any moves 

towards alternative assessments were made at the elementary school 

level. This again reaffirms an earlier assertion that change was 

happening more so at that level than any other. Another intepretation 

for this change in some elementary schools is that staff development 

activities associated with Department of Education initiatives focused 

on improving elementary mathematics and science education and that 

alternative assessment strategies have been a part of some of those 

sessions.

As noted in Chapter 4, some supervisors saw value in promoting 

alternative assessments through staff development for teachers. Of the 

eleven supervisors who indicated on the questionnaires that their 

districts were thinking about alternative assessments districtwide, 

nine indicated specifically that staff development was a means to 

implement alternative assessment strategies. Written comments from 

supervisors also support this assertion. One supervisor commented, 

"Just starting to discuss alternative assessment and offer inservice in 

that area." Another indicated, "Portfolio information has been 

provided at secondary level via inservice." Lastly, two other
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supervisors also echoed the use of staff development and coupled that

with local policy changes:

Testing policy requiring minimal use of multiple choice 
(scantron) tests. Presentations on alternative forms of 
assessment have encouraged teachers to try journals, portfolios 
etc. as part of assessment. Elementary teachers are using more 
oral communication as an assessment tool.

Ju s t starting to effect change through inservice and proposed 
adoption of textbooks encouraging such changes in assessment.

It might be interpreted from these data that knowledge of 

assessment alternatives such as performance-based assessment 

techniques and portfolios by curriculum supervisors was limited. Such 

responses might also indicate that a variety of assessments are not 

employed in a systematic manner districtwide. District-wide testing, 

whether it is alternative or other, should place as high importance on 

science as on reading and mathematics. From an analysis of the data 

collected for this study regarding assessments at the district level, 

increased effort should be put into planning and implementing 

appropriate methods of measuring desired outcomes in science and 

mathematics. To that end, district-based plans should be developed 

which encourage teachers to use a variety of mathematics and science 

assessment techniques the purposes of such assessments being to 

monitor student progress and to inform instruction as well.

Although not much effort was noted at the state or district levels 

for promoting use of alternative assessments by teachers, some 

teachers reported that they were using some of these types of
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assessment strategies on a regular basis. Specifically, the elementary 

teachers in this study reported they used alternative assessment 

techniques more often than middle and high school teachers. Nearly 

70% of elementary teachers implemented strategies such as student 

observations, portfolios, and interviews at least once a week. Likewise, 

although not to the same extent, science teachers appeared to have 

embraced notions of alternative assessments. Sixty percent of middle 

school science teachers and 41% of high school science teachers 

reported that they used strategies such as student observations and 

interviews at least once a week. Middle and high school mathematics 

teachers reported they used alternative assessments least. Nearly 

46% of the middle school teachers and 25% of the high school 

teachers reported using alternative assessment at least once a week 

during the past year.

An interpretation of these data support the notion that science 

may lend itself more easily to alternative assessments that involve 

student performance due to the usual laboratory component 

associated with many science courses. Also, elementary teachers may 

be more focused on alternative modes of assessment as traditional 

paper and pencil instruments may be difficult to administer and may 

not be reliable with young children. The data also are supportive of 

other data in this study which have pegged mathematics teachers, 

especially those at the high school level, as being least likely to 

support the kinds of change and innovation recommended in the
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Comprehensive Plan. Another reason for fewer alternative 

assessments being employed for mathematics may be due to the 

pervasiveness of standardized examinations for mathematics and 

limited scope of teacher knowledge of assessment strategies.

Indicator: District Emphasis on Preparation for Standardized 

Examinations

The majority of the curriculum supervisors responding to the 

questionnaire indicated that policies regarding instructional time used 

for preparing elementary and secondary school students to take 

standardized science tests have not changed in the past two years. 

Approximately 55% of both mathematics and science supervisors 

reported no change. Approximately 23% curriculum supervisors 

reported an increase and 21% reported a decrease in attention 

teachers in the district have given to preparing students for these 

types of science examinations. The data were similar for mathematics 

supervisors with approximately 60% of respondents reporting no 

change at the elementary and secondary levels. However, a t the 

elementary level, 30% of the supervisors reported that the tendency 

to focus on preparing students for mathematics standardized tests had 

increased in the past two years. At the secondary school level, an 

increased focus on student preparation was noted by approximately 

21% of secondary science supervisors.

On the basis of these responses it would appear that the focusing 

effect of standardized tests was greater in mathematics than in
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science. However, it is difficult to interpret what is meant by the no 

change responses as they could mean that the level of student 

preparation is either high or low. In general, these are curious 

responses as the state abolished the Statewide Student Assessment 

Test in 1990 for grades 4 and 7 and no other standardized statewide 

test is currently in use for those grades. Follow-up questions to 

supervisors to elaborate on these responses would have yielded a 

clarification of what was meant by these responses and the extent to 

which these supervisors had direct knowledge of what teachers were 

doing in their classrooms with respect to test preparation.

Data were also collected from schools to triangulate findings 

about standardized testing. More mathematics class time was used to 

prepare students for standardized tests than science class time. By a 

3-to-l margin, more elementary teachers than middle or high school 

teachers indicated they used less class time for mathematics and/or 

science test preparation than they did two years ago. Likewise, about 

one-half of middle and high school teachers reported no change in the 

amount of class time they used for preparing students for standardized 

tests compared to less than a third of the elementary teachers. These 

data may indicate that along with the elimination of the Statewide 

Student Assessment Tests in grades 4 and 7, the emphasis on 

preparing students to take these examinations is also being eliminated 

in many classrooms.
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One elementary teacher’s comments reflected a concern for

students’ scores on standardized tests and the instructional time

allocated for test preparation. That teacher wrote:

My students’ math test scores are usually high. They were 
unusually low this year and I am not sure why. It may have been 
because I used cooperative learning or because I did not prep or 
review for the standardized test. I would like to isolate the 
factor(s) myself.

It might be said that this teacher was facing the dilemma of dealing 

with low student tests scores and feeling that instructional decisions 

that were made may be the source of low scores. It should be of great 

concern to state personnel and administrators that student test scores 

are a driving force in teachers’ instructional decision making. This 

teachers’ comments suggested that cooperative learning was a new 

instructional strategy being tried and that it was possible that students 

did not learn through those lessons the kinds of knowledge they were 

expected to know for the standardized examinations.

It might be concluded from these data that teachers and 

administrators may have an understanding of assessment that limits 

the types of assessment that are considered to be valid and reliable 

indicators of student progress. Assessment was viewed almost 

exclusively as an end product to determine what students have and 

have not learned. Staff development experiences about uses of 

alternative assessments might be used to assist teachers in developing 

a set of reasons for student assessment. Furthermore, school based 

plans should be developed which encourage teachers to use a variety of
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assessment strategies with the express purpose of complementing and 

informing instruction. These plans should include an ongoing 

professional development component which not only presents 

teachers with a variety of assessment techniques bu t also assists 

teachers and school-level administrators in using assessment to 

improve programs of instruction. Plans of this nature would also fit 

well with the School Improvement Program.

Developing Productive Partnerships 

The goals and recommendations of the Comprehensive Plan 

were meant to be addressed not only by schools but by the entire 

community. As such it was recommended in the plan to expand the 

productive collaboration of educators with parents, community 

resources, business, and industry. The intention behind this goal was 

that businesses, parent and community groups, governmental 

agencies, science museums, and universities all have a role to play in 

the improvement of mathematics, science and computer education.

The majority of the activity in this area at the state has occurred 

outside the realm of the Department of Education. Although the 

Department has established an office to coordinate partnerships, the 

emphasis has not been on partnerships which directly influence 

mathematics and science education in schools as intended by the 

Comprehensive Plan.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

149

Indicator: Involvement of Organizations O ther th an  Business

The Florida School Board Association (FSBA) formed a 

partnership with the Department of Education during the 1990-91 

school year to involve local school boards in the implementation of the 

Comprehensive Plan. The president of FSBA, Bill Gene Smith, served 

as an Ambassador to the districts and enlisted their help in improving 

mathematics, science, and computer education. Through his 

encouragement, school boards endorsed a resolution to adopt the 

Comprehensive Plan as a district policy. All sixty-seven districts 

adopted the resolution by the 1990-91 school year.

Involvement of the Florida School Board Association in the 

implementation of the Comprehensive Plan was crucial in moving the 

responsibility for improving mathematics and science education 

beyond the realm of state policymakers. However, a  school board 

adopting a resolution and the district office and teachers taking action 

are two separate issues. Although official adoption might be 

considered to be a crucial first step, the actions which follow from the 

adoption seemed to be most critical. The degree to which districts 

were acting on their resolutions was not clear from this study although 

reports by curriculum supervisors can be interpreted to indicate that 

there is great disparity between districts with respect to 

implementation.
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Indicator: Involvement bv Business and Industry

There has been some noticeable involvement by the business 

community in improving mathematics, science, and computer 

education across the state. At a recent meeting of the Mathematics, 

Science, and Computer Education Advisory Council for Florida, a 

prominent member of the business community called on other 

business leaders and educators to band together to continue 

productive collaborations. He cited the needs of his corporation and 

other high technology corporations as reasons why mathematics and 

science education improvement efforts must continue. His argument 

focused on the growing difficulty in finding qualified workers, 

especially those from under-represented populations.

It was for precisely that reason that the Florida Chamber of 

Commerce implemented a partnership program called StarMaker to 

identify and mentor high potential minority middle school students.

By fall 1991, over 150 mentors had been educated in the goals of 

StarMaker from nine local Chambers of Commerce representing 40 

Florida companies. Fifteen school districts and over 30 schools were 

involved, and between 250 and 300 students were paired with 

business mentors.

Another indicator of success in the area of partnerships was the 

extent to which partnerships were expected as a part of the day-to-day 

operation of state supported programs and initiatives. At least four 

statewide mathematics, science or technology related initiatives
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required partnerships in the past two years. These programs 

generated approximately $22.7 million in matching support from 

business and industry from 1989 to 1991. Table 14 summarizes the 

programs and the amount of matching funds generated from these 

partnership programs.

Table 14

Programs/Initiatives Requiring Matching Funds

Program Allocation in Total amount of
1991 -92 matching funds
Budget generated over two

years

-0- $1.9 million

$500,000 $840,000

$6.04 million $19 million

$473,189 $1 million

The data regarding productive partnerships were limited to the 

business community at the state level. From these data it can be 

concluded that continued expansion of people partnerships, such as 

mentors and ambassadors, may maximize the effective use of available

Math/Science 
Challenge Grants

TeacherQuest

Instructional 
Technology Grants
Regional Centers of 
Excellence
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human resources as well as financial resources. It is not clear from 

these data, however, the benefits that businesses are receiving from 

these arrangements. However, like the state, school districts 

reported that they enjoyed the benefits of a variety of partnerships. 

Indicator: Partnerships in the Local Community

Community resources were reported as being used by most 

school districts to enhance the learning of mathematics and science. 

One item on the questionnaire provided an opportunity for 

respondents to indicate how community resources were utilized in 

science and mathematics. Specifically, the question asked for a  list of 

museums, environmental education centers, or other community 

locations that had been utilized to enhance science and mathematics 

lessons in the district during the past two years. A long list of places 

was the result. Over 172 different locations ranging from university 

campuses to environmental centers to the Ringling Museum of Art to 

the Florida Lottery Offices were on the list. However, it is not clear 

how specifically those community resources were utilized specifically 

to enhance the science and mathematics curricula.

The intent of the Comprehensive Plan goes beyond having the 

community financially subsidize mathematics and science education.

It was clear from the list that some school districts were making 

extensive use of community resources in a manner envisioned in the 

Comprehensive Plan. For example, in an interview with a science
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supervisor the following example of collaboration with the community 

was given:

. . .  we applied for, and received, a state science summer camp 
grant. This summer camp is for minority females, and it is in 
oceanography. We are working with the University of South 
Florida Department of Marine Science based in Baybar Harbor in 
Pinellas as well as the Florida Institute of Oceanography.
Through the grant we have been able to rent from the Florida 
Institute of Oceanography research vessels. So the girls will go 
out on research vessels and they will be working for female 
oceanographers.

The same science supervisor also indicated that a variety of

community resources were utilized to enhance the science

curriculum. He enthusiastically described several different resources

that were used and the influence those resources were having on

science education in the district:

We have three [science museums] available to us here. We are 
very fortunate. We have the County Science Center which is a 
non-profit separate entity. They do science activities and 
programs for students. It is used mainly at the elementary level. 
We have something called Great Explorations, which is a hands- 
on science museum. It is used also as a field trip site. Fairly well 
used although the district doesn't put any money into it. We 
have a variety of public aquariums here. Also, we have available 
to us the Museum of Science and Industry. A lot of our teachers 
take field trips over to there.

This supervisor, unlike many other supervisors interviewed, appeared

to have an understanding of what teachers were doing in their

classrooms and could react to how teachers were using the resources

available to them in the community. He stated:

Our teachers do utilize educational programs at Busch Gardens, 
Lowery Park in Tampa, Clearwater Marine Science Center, The 
Pier Aquarium, and Mote Marine Laboratory. We have got a lot of 
stuff that teachers can take kids to and they do use them. We do
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encourage it. However, the district doesn't have the funds for 
field trips. The teachers have to raise the money on their own to 
get to these sites.

The lack of funds for field trips was cited by a number of

supervisors as a limiting factor. However, the community also may

have a role in assisting teachers to find the resources for their

students to engage in field trips. The supervisor quoted above also

addressed the financial issue in more detail:

[Schools and teachers] have all kinds of projects and often use 
their recycling funds to help with that. There is PTA support. 
The problems comes, at least in our school district, in that there 
is a big disparity between the different schools. Some schools 
will be able to raise a tremendous amount and go to several field 
trip sites. Other schools with low socio-economic groups cannot 
and they don’t take as many trips and they are often the ones 
that need them the worst. In the past we have been able to get 
our Board to provide transportation to our environmental center 
for every fourth grader. That is the only thing that the Board 
really does sponsor.

In the case of this science supervisor, community resources 

were high on the list as a way to enhance science learning. This 

supervisor appeared to understand the potential of field trips as a  way 

to help establish a context of relevance for student learning. The 

supervisor also recognized the constraints associated with funds 

required to make the field trips work to the students' advantage. The 

highest priority was given by the supervisor to allocating additional 

funds for field trips to enable students to visit the diverse resources 

that are available in the local community. In the cases of all 

supervisors who discussed field trips the issue of funding also entered 

the discussion. However, this particular school district may not be
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similar to other districts in its attempts to encourage field trips.lt 

might, be concluded that some districts are doing a better job than 

others at maximizing community resources to enhance student 

learning of mathematics and science and that the successful strategies 

being employed in one district should be shared with supervisors in 

another district.

School level data echoed the district level concerns about 

limited funding available to enjoy the benefits that might be derived 

from an increased involvement with community resources.

Indicator: Use of Community Resources/Taking Field Trips 

Approximately 4 out of 10 teachers in this study made a 

comment on the questionnaire next to the item about their use of field 

trips regarding the lack of funds available or their desire to have more 

funds to take field trips. Based on the questionnaire data, elementary 

teachers were more likely to be involved in partnerships with 

museums or other community groups as they take students on more 

mathematics- and science-related field trips than teachers in higher 

grades. Figure 8 presents a graphic summary of teachers’ reports on 

feild trips.

Indicator: Partnerships with Parents

As with other trends in the data set. parental support generally 

decreased with an increase in grade level. Approximately three- 

quarters of the elementary teachers and two-thirds of the middle and 

high school teachers reported that parental involvement and support
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had been available to them during the past two years. Furthermore, 

items on the questionnaire asked teachers to indicate the direction of 

change in parental support, if any, during the past two years. About 

one-quarter of elementary teachers and about 20% of the secondary 

teachers have experienced an increase in parental support in the past 

two years. Less than 10% of teachers indicated a decrease in parental 

support with the majority of teachers reporting that there had been no 

change in the extent to which parents are supporting schools.

Elementary Middle Math High Math Middle Science High Science

Figure 8. Teachers Who Use Field Trips at Least Once a Year
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It is not clear from these data the forms of support received 

from parents. It is likely that the support varies greatly and only in 

few instances is the support generally used to enhance the 

mathematics and science education programs. Teachers in the study 

indicated they have limited direct involvement in developing 

partnerships with groups like parents and businesses. This, again, 

may be due to the perception of time constraints and the feeling of 

being ever-burdened mentioned by several of the teachers.
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CHAPTER 7

THE MATHEMATICS, SCIENCE, AND COMPUTER EDUCATION 

REPORT CARD: A SUMMARY OF FINDINGS 

AND RECOMMENDATIONS

The purpose of this chapter is to provide an overview of the 

findings and recommendations from the implementation evaluation. 

Previous chapters of this dissertation focused on specific findings 

associated with the eight goals of the Comprehensive Plan. This 

chapter presents a synthesis of all findings and provides policy 

recommendations to state policy-makes and stakeholders. The text of 

the findings and recommendations sections in this chapter are taken 

from the 'summary of findings' and recommendations prepared for the 

Florida Department of Education (Dana, 1992). The summary took the 

form of a “report card” on mathematics, science, and computer 

education.

The concept of preparing a “report card” to describe the 

summary of findings was suggested by Florida Department of 

Education personnel. The primary focus of such a document from a 

policy perspective was to outline whether the state was “on target" or 

“not on target” for achieving to goals of the Comprehensive Plan by 

1999. To facilitate that purpose, an icon of an archery target and

158
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arrow was utilized in the report prepared for the Florida Department 

of Education. Arrows in the bulls-eye indicated the state was on target 

for achieving the goal by 1999 while arrows on the periphery of the 

canvas indicated more attention was needed. Those assessments were 

based on iterative analyses of quantitative and qualitative data and were 

negotiated with members of the Florida Department of Education 

during several months of on-going discussions concerning the nature 

of the findings and their implications for state and local policies.

Overall Findings

This section provides a summary of the findings of the study.

The purpose of a section on overall findings, and another about overall 

recommendations, is to provide audiences such as legislators, their 

staffers, Department of Education personnel, and other interested 

parties, a brief summary of the issues which were of the most 

importance to the implementation of the goals of the Comprehensive 

Plan.

The implementation of the Comprehensive Plan at the state 

level has been hampered by the decentralized responsibility for 

administering mathematics, science, and computer education 

initiatives within the Department of Education and the lack of full 

support by the legislature. Within the DOE, responsibility for 

implementing the Comprehensive Plan was assigned to one office but 

this office did not have the authority to coordinate the initiatives of the 

many program offices involved. Most program offices cooperated by
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linking their program goals and priorities with the goals of the 

Comprehensive Plan. However, there was significant variation in the 

degree of implementation. Additionally, the legislature never enacted 

a coordinated funding package to implement the goals of the 

Comprehensive Plan. In fact, programs that contribute directly to the 

attainment of the goals have seen major cuts since the initial 

implementation year. Furthermore, present and future 

Comprehensive Plan implementation strategies used by the state will 

be profoundly impacted by the passage of the School Improvement and 

Accountability legislation.

With heavy focus on the implementation of specific programs, 

few school districts have developed a comprehensive approach to 

improving their mathematics, science, and computer education 

programs. School districts with curriculum supervisors whose 

responsibilities are focused on mathematics and/or science appear to 

have a greater understanding of the priorities presented in the 

Comprehensive Plan and are working towards implementation of the 

goals. Mathematics, science, and computer education enhancement 

activities were of a lower priority level for supervisors with more 

varied responsibilities (i.e., grades K-12, all curriculum areas).

Changes in instructional strategies of teachers were highly 

consistent with the intentions of the Comprehensive Plan. Although 

there remained a heavy reliance on passive learning activities such as 

textbook readings and lectures, hands-on/minds-on activities were
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being used on an increasing basis. Elementaiy teachers have 

demonstrated the most progress in reaching the goal of actively 

involving students in problem-solving and hands-on activities, and 

high school mathematics teachers appeared to be the most resistant 

to these kinds of changes.

Overall Recommendations

This study has shown that teachers, schools, districts, and the 

state are responding positively towards most of the goals of the 

Comprehensive Plan. However, a reformed curriculum which 

emphasizes higher order thinking requires substantial changes in 

classroom and supervisory practices which are likely to take many 

years to fully implement. To that end, three major recommendations 

emerged:

1. The Comprehensive Plan should be revisited to strategically 

address the most critical needs areas in light of progress to date. A 

plan should be developed and implemented to focus on how the 

Comprehensive Plan can come alive on a school by school basis. 

Authority for making decisions on coordinating program initiatives 

should be given to a  centralized steering committee within the 

Department of Education. Future Comprehensive Plan implementation 

efforts should be closely linked to the school improvement initiative as 

a means for reaching all schools.

2. The Florida Legislature should enact a consolidated funding 

package designed to support the goals of the Comprehensive Plan.
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This package should include a heavy emphasis on supporting formal 

and informal staff development for teachers and curriculum 

supervisors. Findings from this study suggest that a critical factor to 

successful implementation of the recommendations of the 

Comprehensive Plan is high quality staff development.

3. Student assessment will be the basis for the final judgment of 

success in the mathematics, science, and computer reform 

movements. To that end, a substantial and worthwhile student and 

program assessment system which avoids the emphasis on basic skills 

is required. The system must encourage student performance and 

application, be consistent with the highest caliber, world class 

standards for mathematics and science, and be capable of monitoring 

programmatic progress.

Findings and Recommendations Specific to the Eight Goals of the

Comprehensive Plan

Goal 1

The purpose of Goal 1 was to improve the quality of the 

mathematics, science, and computer education curriculum.

Specifically the goal recommended:

Strengthen the K-12 curricula in mathematics, science, 
and computer education. The emphasis should be on 
student learning rather than merely content coverage so 
that students are prepared to succeed in a society 
requiring a high degree of technological and scientific 
literacy.
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Progress in this area was considered to be the "good news story" 

in this study. Department of Education personnel were quite pleased 

to learn that there has been some progress in the area of 

strengthening the curriculum. In fact it was they who dubbed the 

"good news story” label to describe the findings associated with both 

Goals 1 and 2. The greatest progress was noted in the elementary 

grades. It can be summarized that the overall curriculum reform 

efforts fall short of the original kindergarten through grade 12 focus at 

this time. It also should be noted that progress varies between school 

districts around the state with more progress being made in districts 

which had the resources and leadership for improvement. However, 

all districts have made some degree of progress in this area.

Goal 1 findings. Four themes emerged from the data regarding 

the progress of the various school entities. Those themes were: the 

focus of reform efforts, the use of textbooks, subject integration, and 

time spent on instruction in the elementary grades.

1. Consistent with recent national reform efforts, the emphasis 

for mathematics and science curriculum improvement in the State of 

Florida was largely at the elementary school level. State, district 

office, and school personnel had a heightened awareness of the need 

to strengthen the elementary curriculum, this was evidenced by the 

focus of curriculum improvement in state and local efforts.

2. Teachers relied heavily on textbooks as the primary mode of 

instruction. Since textbook quality and innovativeness generally lags
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several years behind any reform movement, most texts being used now 

in schools are not consistent with this goal. In addition to textbooks, 

current curricular guidelines and assessment procedures were 

perceived to place pressure on teachers to cover too many topics in 

little depth. These practices continue to be a major barrier to the goal 

of helping students achieve high order understanding of subjects 

required for application in the real world, especially at the middle and 

high school levels (see Figure 9).

Teacher Reports of Change in Mathematics 
and Science Curricula in Past Two Years

Change to More Topics 
H Change to  Fewer Topics

Elementary MS Science HS Science MS Mathematics HS Mathematics

Figure 9 . Teachers’ Perceptions of Curriculum Change

3. The integration of mathematics and science, and the use of 

instructional technology, as advocated in the Comprehensive Plan, was
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not being implemented in an extensive manner in elementary, middle, 

or high schools.

4. Elementary school students were engaged in mathematics 

activities more frequently and for a longer duration than science 

activities (see Figure 10).

Of the five days in a typical week, how many days is mathematics and 
science taught?

PERCENT OF TEACHERS

Mathematics Science

0 day 0.2 0.5
1 day 0.2 4.6
2 days 0.2 12.7
3 days 0.4 28.9
4 days 3.3 18.9
5 days 95.6 34.4

How much time is spent on a typical mathematics and science lesson?

Mathematics Science

0 to 15 minutes 0.4 3.5
16 to 30 minutes 8.6 24.8
31 to 45 minutes 26.3 50.2
46 to 60 minutes 48.5 18.9
60+ minutes 16.2 2.6

Figure 10. Florida Elementary Teachers’ Use of Class Time for 

Mathematics and Science Lessons
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Goal 1 recommendations. Based on analyses of the qualitative 

and quantitative data pertaining to Goal 1, the following set of 

recommendations were negotiated with a group of Department of 

Education personnel:

1. Efforts at strengthening the curriculum as well as efforts to 

implement the other goals of the Comprehensive Plan should 

continue at the elementary level, but must also move to middle and 

high schools.

2. The Department of Education should take a leadership role 

in reversing the trend of students having to cover a large number of 

topics in courses or grade levels. Leadership might involve 

establishing uniform approaches to curriculum guidance which is 

consistent with the latest research and supported by national groups 

such as the National Council of Teachers of Mathematics and the 

National Science Teachers Association.

3. The Department of Education should provide leadership 

through technical assistance and resource development to help 

curriculum supervisors and teachers better integrate mathematics, 

science, and the use of instructional technology.

Goal 2

The purpose of Goal 2 was to complement the 

recommendations in Goal 1 by encouraging a reformulation of the 

learning environment to one where teaching strategies focus on 

promoting student understanding. Next to Goal 1, the most progress
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has been seen in this area, especially at the elementary school level.

Specifically. Goal 2 recommended:

Make mathematics, science, and computer education more 
exciting. Provide incentives to restructure schools and school 
systems to maximize student understanding, and share 
successful efforts statewide.

Goal 2 findings. The following list represents the set of 

findings associated with Goal 2:

1. The primary strategy for improving instructional strategies 

was through professional development opportunities for teachers.

2. The State was aggressive in allocating resources toward 

building and renovating laboratory facilities and in expanding the 

availability of instructional hardware and software in the schools. 

However, the 1991 Legislature cut categorical programs that support 

this goal by 50%.

3. Over 75% of elementary school teachers sampled reported 

weekly use of hands-on activities in mathematics and science. While 

the figures for middle and high school science teachers are similarly 

high, weekly use of materials and strategies which support active 

learning fell to 50% in middle school mathematics and 30% in high 

school mathematics (see Figure 11).

4. Daily use of textbooks with mathematics students was 

reported by two-thirds of elementary teachers and 35% of middle 

and high school teachers.
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Use of Hands-On M athem atics or Science 
Activities on a t Least a Weekly Basis

MX
'\<k'

Elementary MS Science HS Science MS Mathematics HS Mathematics

Figure 11. Use of Hands-On Mathematics or Science Activities on at 

Least a Weekly Basis

5. Eight out of ten curriculum supervisors with responsibilities 

for mathematics and/or science reported an increase in the use of 

active learning strategies in their districts in the past two years.

6. Use of field trips, cooperative learning, problem solving 

activities, and other hands-on instructional approaches were limited 

by funding for manipulative materials and teacher education,
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perceptions by teachers that they take time away from covering the 

curriculum, and teacher insecurity in using unfamiliar techniques.

Goal 2 recommendations. Recommendations stemming from 

the study and supported by the Department of Education included:

1. The Legislature should make a renewed commitment to 

implementing the goals of the Comprehensive Plan and making 

Florida a  leader in mathematics, science and computer education by 

reinstating cuts made in .these programs.

2. The Department of Education, in all its mathematics, 

science, and computer education programs and initiatives, should 

continue its aggressive promotion of teaching strategies which 

support active student involvement and meaningful student learning.

3. State and district restrictions on the use of instructional 

materials funds should be relaxed to allow for greater flexibility, 

especially during this time of rapid restructuring of educational 

programs. Promoting high-order thinking on the scale 

recommended in the Comprehensive Plan may require teachers to 

have less reliance on traditionally fact-centered textbooks and more 

reliance on a variety of instructional materials.

4. The State and school districts should lift barriers to flexible 

scheduling as well as the use of discretionary funds to promote 

innovation and use of instructional approaches advocated in the 

Comprehensive Plan and supported by national mathematics and 

science reform movements.
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Goal 3

Goal 3 complements Goals 1 and 2 by offering the 

recommendation that innovative instructional technologies can be of 

assistance in strengthening the curricula and making learning more 

exciting. The premise behind this goal is that mathematics and 

science learning can be enhanced by appropriate use of instructional 

technologies. Specifically, it suggested that schools:

Increase the availability and use of state-of-the-art instructional
technology to improve the productivity and effectiveness of
mathematics, science and computer education.

Goal 3 findings. Progress towards meeting this goal must be 

measured by not only the numbers of computers and other 

instructional technologies in the schools but also by how these tools 

are being used by teachers and students. Findings associated with 

this goal are:

1. Florida public schools reported an increase of 22.5% in the 

number of instructional microcomputers available to teachers and 

students during 1990-91. This represents one computer for 

approximately every 14 public school students.

2. School self-report data collected by the DOE show that 

computer use for mathematics and science ranks two and five 

respectively in the top five subjects that use computers for 

instruction. Rankings one, three and four were computer literacy, 

language arts, and reading.
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3. Legislative appropriations to educate teachers about 

integrating technology into the classroom was cut for the 1991-92 

school year.

4. Teachers at all levels of school reported an increase in their 

use of computers for mathematics and science over the past two 

years. However, the greatest increase occurred among elementary 

teachers by a 2 to 1 margin over middle and secondary teachers.

5. Two-thirds of all teachers in this study reported they had 

access to a computer but computer use by students was much less 

positive. Nearly three-quarters of the teachers in this study involved 

students in using a computer as a way to enhance students' 

mathematics and/or science learning once a month or less during 

the school year (see Figure 12).

6. Other instructional technologies such as calculators and 

video players were generally available and commonly used in all levels 

of school.

Goal 3 recommendations. The following set of 

recommendations can assist Florida in achieving this goal of 

increasing the availability and use of instructional technology:

1. The Legislature should reinstate cuts made to programs to 

educate teachers about integrating technology into the classroom. 

Better teacher education efforts would complement the success that 

schools have had in acquiring computers and related technology. It
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is one matter to have the equipment, it is another matter entirely to 

leam how to use it effectively.

2. Strengthened mathematics and science curricula guidance 

from the Department of Education should illustrate for districts and 

teachers ways in which technology can be used to enhance teaching 

and learning.

Computers for Mathematics and Science: 
Teacher Access and Student Use

100

ac
o
CL
09
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©aw
&

Elementary MS Science HS Science MS Mathematics HS Mathematics

H  Teachers Reporting Access 
&  Use by Students

Figure 12. Computers for Mathematics and Science: Teacher Access 

and Student Use

Goal4

This goal centered on developing resources and support 

systems which allowed mathematics, science, and computer
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education teachers to develop exciting opportunities for meaningful

student learning. Enhanced teacher education efforts was one of the

most important goals of the Comprehensive Plan as classrooms are

the final “proving ground" for implementation of goals and

recommendations. This goal stated:

Increase the number of qualified teachers of mathematics, 
science, and computer education.

Goal 4 findings. Other findings of this study, such as the 

satisfactory progress towards Goals 1 and 2, were in areas where 

teacher education efforts were strongest in the past several years. In 

areas where teachers reported staff development was weakest, such 

as alternative assessment and meeting the needs of female and 

minority students (Goals 5 and 7), progress was substantially less 

than satisfactory indicating that teacher enhancement programs may 

be crucial to achieving comprehensive curriculum reform and 

improved student outcomes. Findings of relevance to Goal 4 are:

1. Appropriation levels for teacher enhancement programs in 

mathematics, science, and computer education decreased or 

remained the same for all programs except the Eisenhower (Title II) 

Mathematics and Science Program which has increased in the past 

two years. The Eisenhower and the Mathematics/Science Teacher 

Education Training programs resulted in a district level focus on 

improving mathematics and science through localized teacher
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education efforts. These efforts have been p rim arily  directed at 

improvement at the elementary school level.

2. Professional development funds were administered by five 

different Department of Education offices, only one of which 

included staff with expertise in mathematics, science, and computer 

education. Each of these programs operated independently and, as a 

consequence, there was little coordination in initiatives which should 

have resulted in improved curricula, student learning, and 

educational equity.

3. About 50% of teachers in this study have participated in 

some type of professional development activity geared towards 

enhancing mathematics, science, or computer education.

Goal 4 recommendations. The recommendations for Goal 4 

center on promoting teacher education activities:

1. Enhanced teacher professional development in 

mathematics, science, and computer education must be made a 

priority to ensure the success of efforts of the Department of 

Education and school districts towards reaching the goals of the 

Comprehensive Plan.

2. A systematic approach to teacher professional development 

needs to be established which: (a) Centralizes mathematics, science, 

and computer education staff development funds so they can have a 

systemic impact on reform in these areas, and (b) Coordinates
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efforts a t improving mathematics, science, and computer education 

with School Improvement Plans.

3. The Department of Education should develop strategies 

geared toward the district and school levels to promote an 

understanding of the rationale for the goals of the Comprehensive 

Plan and assist supervisors and teachers to construct a commitment 

to personally improving mathematics, science, and computer 

education. These strategies should be incorporated into present and 

future staff development opportunities.

Goal 5

Improving mathematics, science, and computer education

requires that special attention be given to those groups who are

traditionally under-represented in these areas. The goal challenged

the school system to:

Provide greater motivation, incentives, and opportunities for 
minority, female, at-risk, disabled, and gifted students to 
pursue programs and careers in mathematics, science, and 
computer fields.

Goal 5 findings. Although the Department of Education 

implemented a number of initiatives directed at achieving this goal, 

there was little progress towards achieving this goal in most schools 

and districts across the state. Exceptions included mostly urban 

districts with large percentages of minority students who had this 

area as a stated priority. Findings associated with promoting under­

represented students are:
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1. For the past three years, the proportion of African American 

students enrolled in remedial mathematics courses (Level I) was 

greater than the proportion of these students in a  school's 

population. Enrollment data for other courses by race, ethnicity, and 

gender were not available for the years studied but will be available 

for the 1991-92 school year.

2. Based on proposals for Mathematics/Science Teacher 

Enhancement Training (M/STET) funding, 17.5 % of the state's 

elementary schools addressed the goal for increasing the 

involvement and achievement of under-represented students. As a 

result, teacher education in this area reached 14% of the state's 

elementary teachers.

3. Assisting teachers to leam strategies for encouraging under­

represented students in mathematics, science, and computer 

applications was a focus of staff development efforts in 15% of the 

Florida school districts sampled.

Goal 5 recommendations. The following recommendations can 

assist Florida to achieve the goal of promoting mathematics, science, 

and computer education among groups of students traditionally 

under-represented in these areas:

1. Districts should conduct needs analyses to determine what 

special efforts might be useful in encouraging under-represented 

students to pursue high level courses. Elimination of all Level I 

courses, traditionally highest in minority enrollment, is a step in this
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direction. Additionally, districts should develop and implement 

plans, under the guidance of the Department of Education, for 

monitoring under-represented student participation in mathematics, 

science, and computer courses.

2. Staff development for effective approaches with under­

represented students must become a priority for mathematics, 

science, and computer teachers. School counselors and 

administrators must be included in this area as well. Schools should 

be encouraged to incorporate this goal into their school 

improvement plans.

3. The Department of Education should establish incentives 

for the increased offering of applied mathematics and science 

courses, holding schools accountable for equitable participation and 

achievement.

4. Certain districts, such as Dade County School District, have 

formal documents illustrating their efforts in this goal area. 

Dissemination of the “wonderful ideas" from districts like Dade 

through organizations such as the state mathematics and science 

curriculum supervisors associations might be useful for districts who 

are ju s t beginning to consider ways to tackle minority/gender issues. 

Goal 6

The purpose of this goal was to make the Comprehensive Plan 

a  viable planning document for state organizations and schools. As 

such it requires Department of Education mathematics, science, and
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computer education programs, as well as school districts, to adopt 

the goals of the plan as a framework for programs and initiatives.

Goal 6 suggested:

Implement and refine the Comprehensive Plan as necessary to
make substantial, measurable improvements in mathematics,
science and computer education by 1999.

Goal 6 findings. This goal was on its way to being met by the 

state and school districts but there was an apparent lack of 

coordination between state programs and school district programs. 

The lack of coordination may severely inhibit further progress 

towards full implementation of the goals. The findings pertinent to 

this goal are:

1. Although the Comprehensive Plan was intended to 

coordinate statewide efforts, the state had no operational plan for 

reaching the eight goals of the Comprehensive Plan in a systematic 

manner.

2. There was a lack of consistency in the evaluation 

component of categorical programs in mathematics, science, and 

computer education, making it relatively impossible to determine the 

effectiveness of schools and programs. Also, data collected about 

mathematics, science, and computer education programs were not 

centrally available as they were held by different Department of 

Education entities.

3. Although all 67 school districts have formally adopted the 

Comprehensive Plan, there was considerable variability between
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districts with respect to efforts made to implement the goals of the 

Comprehensive Plan.

4. When asked to identify state and federal programs and 

initiatives that have been most helpful in local efforts to improve 

mathematics, science, and computer education, district curriculum 

supervisors overwhelmingly chose programs with the greatest 

flexibility and entitlement. The top seven programs, ranked in order 

of degree of helpfulness, are listed in Figure 13.

Most Helpful • Summer Inservice Institutes
• Eisenhower Program (Title II)
• Mathematics/Science Teacher Enhancement 

Training (M/STET)
• Teacher Stipends
• PECO funds for science laboratories
• High Cost Science Lab Materials
• State Science Fair

Figure 13. State and Federal Programs Identified as Most Helpful by 

District Curriculum Supervisors

5. The extent to which school districts used their Regional 

Centers of Excellence in Mathematics, Science, and Computer 

Education and found their services useful depended largely on the 

specific Center, although Centers received a wide range of ratings 

from districts in their service area. Over 50% of the responding 

curriculum supervisors said they received newsletters, staff
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development opportunities, and information about curriculum 

resources as services. However, 86 supervisors representing 41 

districts responded to our survey and indicated that their level of 

overall satisfaction was not very high. Fourteen percent of 

supervisors found services to be highly satisfactory, 47% thought the 

services were adequate, and 39% were not satisfied with the services 

of their Center.

Goal 6 recommendations. Stronger efforts in making the 

Comprehensive Plan a useful set of state goals might be accomplished 

by some changes in current procedures. Recommendations 

connected to this goal are:

1. Progress is being made in some areas of the Comprehensive 

Plan while other areas need much improvement. It is time to revisit 

the goals and recommendations of the plan in light of progress that 

has been made to date. Priorities and procedures should be revised 

to ensure that Florida can reach all goals of the Comprehensive Plan 

by 1999.

2. The state should establish one entity to oversee 

implementation cf the Comprehensive Plan and give them resources 

and authority to coordinate the work of all offices involved with 

mathematics, science, and computer education programs. One of the 

activities this entity might also do is collect successful strategies 

being used by programs and school districts in meeting the goals of 

the Comprehensive Plan and disseminate all programs and districts.
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3. The Commissioner should direct a strong mechanism for 

coordinating the programs that can further the goals of the 

Comprehensive Plan. Such mechanisms may involve reassignment of 

programs, restructuring offices, or stronger accountability of 

managers for cooperation and coordination.

4. Program staff should also be required to establish evaluation 

models that result in outcome and impact measures that can be used 

to guide programs, and indicate how their program assists the State 

and schools in reaching the goals of the Comprehensive Plan. It 

might also be prudent to establish a team of persons to set evaluation 

criteria and guidelines which can be used by all offices involved in 

implementing the Comprehensive Plan.

5. Funding allocations for programs which have had a positive 

impact on improving mathematics, science, and computer education 

must continue at levels which will allow the programs to have 

maximum impact.

6. The Regional Centers of Excellence must actively 

collaborate with all districts in their service areas to assist districts 

to meet the goals of the Comprehensive Plan. All districts in a region 

deserve the same level of service from a Center. The Department of 

Education should make clear to the Centers that there are high 

expectations for consistent and useful performance. Furthermore, 

centers might be able to play a crucial role in regional
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implementation of the Comprehensive Plan as they can serve as 

liaisons between the DOE and local school districts.

Goal 7

Curriculum changes of the magnitude recommended by the 

Comprehensive Plan demand assessment approaches that are 

powerful, yet sensitive, to the kinds of learning expected of students. 

Nationally, student assessment has come to the forefront of 

mathematics and science education reform efforts as the success or 

failure of reform rests squarely on assessment outcomes.

Accordingly, the plan set forth as a goal:

Re-examine and adjust the statewide testing program to
support the goals of the Comprehensive Plan.

Goal 7 findings. In Florida there was minimal effort by both 

the state and districts in restructuring mathematics and science 

assessment so that it was appropriate for monitoring conceptual 

understandings, problem solving, and habits of thinking. Findings 

associated with this goal are:

1. Science scores on standardized examinations administered 

by districts are not collected by the DOE. Accordingly, many school 

districts do not rank improvement of science instruction or 

assessment as a priority.

2. In early 1991, a statewide task force was charged with 

exploring alternative assessments in all subject areas. A performance 

assessment for writing (grade four) is planned for April 1992, but no
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other performance or alternative assessments are being considered 

a t this time.

3. In addition to little state-level attention to alternative 

assessment procedures, less than 10% of the school districts in this 

study are formally exploring district-wide alternative assessment 

techniques such as portfolios and performance-based measures to 

monitor student progress in mathematics or science. Yet, 

approximately 70% of elementary teachers, 50% of science teachers, 

and 30% of mathematics teachers report they regularly use these 

kinds of assessments with their students.

Goal 7 recommendations. Much attention is required in this 

area by the Department of Education and districts.

Recommendations which might support efforts in this area include:

1. Districts need to know that the state values how students 

are doing in mathematics, science, and computer literacy. The 

Department of Education in cooperation with districts should 

develop a protocol for collecting and reporting data from districts 

which will allow student progress in these areas to be monitored. 

Although it should not be considered the only tool or indicator, 

student achievement on standardized tests such as the ACT, which 

tests for both mathematics and science achievement, might be used 

to monitor programmatic progress.

2. A move known as alternative or performance-based 

assessment is being explored nationally for mathematics and science.
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The state should make an Immediate priority the establishment of 

performance assessments or alternative paper and pencil measures 

for mathematics and science. States such as California, New York, 

and Connecticut are making strong progress in this area. Florida can 

easily build on the successes of these states. Alternative assessments 

could be incorporated into the School Improvement and 

Accountability program, regularly administered district assessments, 

the High School Competency Test, or writing assessments.

3. Many teachers report using alternative assessment 

strategies on an informal basis with their students. District-based 

plans should be developed which encourage teachers to use a variety 

of mathematics and science assessment techniques on a more formal 

basis. These assessments should not only monitor student progress 

but inform instruction as well.

Goal 8

The task force that devised the Comprehensive Plan believed 

that businesses, parent and community groups, governmental 

agencies, science and environmental museums, and universities all 

have a role to play in the improvement of mathematics, science, and 

computer education. Accordingly, the final goal of the plan was:

Expand the productive collaboration of educators with parents,
community resources, business and industry.

Goal 8 findings. Some effort was made to implement this goal 

throughout the state. The greatest effort came from business and
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industry. However, it appears a great resource still remains 

untapped. Findings associated with this goal are:

1. At least four statewide mathematics, science, or technology 

related initiatives generated $22.7 million in matching support from 

business and industry in the past two years.

2. Nearly 40 state-funded partnerships were lost when the 

Math/Science Challenge Grants were not funded by the 1991 

Legislature.

3. In 1991, the Florida Chamber of Commerce implemented a 

program called “StarMaker” bringing together 40 Florida companies, 

15 school districts and over 30 schools to promote mentoring of 

high potential students from under-represented populations. The 

program continues in 1992.

4. Community resources such as museums and environmental 

centers were used by school on a funds-available basis.

5. Nearly 70% of all teachers in this study perceived some 

degree of parental involvement in school-related activities. Parental 

involvement increased more at the elementary and middle schools 

than high schools in the past two years (see Figure 14).

6. Florida School Board Association President Bill Gene Smith 

served as an Ambassador to school districts for the Department of 

Education. Between 1989 and 1991 he convinced all districts in the 

state to endorse a resolution to formally adopt the Comprehensive 

Plan as local policy.
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Teachers Noting an Increase in Parental 
Involvement in the Past Two Tears

Elementary MS Science HS Science MS Mathematics HS Mathematics

Figure 14. Teachers Noting an Increase in Parental Involvement in 

the Past Two Years

Goal 8 recommendations. The following recommendation 

related to the focus of Goal 8:

1. The state should continue to enlist the assistance of 

business, community members, parents, and universities in 

improving mathematics, science, and computer education. These 

kinds of activities pay for themselves as they maximize effective use 

of human as well as financial resources. Funds provided to these 

groups might be leveraged against their level of involvement.
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Chapter Conclusions 

The results from a study of the implementation of a state- 

initiated policy such as the Florida Comprehensive Plan for 

Improving Mathematics. Science, and Computer Education can be 

useful to policy-makers, district supervisors, and reform scholars. 

This chapter provided a synthesis of the findings of the 

implementation study. An important product of this chapter was the 

recommendations under each of the eight goals. Those 

recommendations were negotiated with Department of Education 

personnel so that their intent and scope would be fully understood by 

the primary implementors of the plan.

As education decision-makers ask for improved data and 

statistics to track progress towards the state's mathematics, science, 

and computer education goals, the indicator system developed and 

used in this study should be of assistance. The data reported here 

are likely to be used as baseline data in the coming years. This 

chapter, in the form originally submitted to the Department of 

Education, received considerable attention by state-level decision­

makers. The attention illustrates the importance of communicating 

research findings to the policy community. Research can be of 

assistance to policy-makers only if it addresses the issues of most 

salience to the policy-making community. In both its style and 

content, the report on which this chapter is based appeared to have
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met the needs and interests of the policy-makers it was intended to 

inform.
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CHAPTER 8 

ISSUES SURROUNDING IMPLEMENTATION

Achieving radical curriculum reform in mathematics, science, 

and computer education is a high priority for the State of Florida. A 

set of statewide goals to improve the state of mathematics, science, 

and computer education in Florida schools was set in 1989. The task 

force of business and education leaders that devised the goals set high 

expectations for systemically improving the quality of science, 

mathematics, and computer education. The goals and 

recommendations of the task force were reported in a document 

called A Comprehensive Plan: Improving Mathematics. Science, and 

Computer Education in Florida. The report presented a synthesis of 

knowledge about effective mathematics and science teaching and 

learning and outlined a vision of what mathematics, science, and 

computer education should be. The vision included notions of 

restructuring curricula to limit superficiality and encourage depth, 

changing the learning environment to support learning with 

understanding, using technology to enhance mathematics and science 

learning, preparing more qualified teachers and enhancing teacher 

professional development, encouraging students from traditionally 

under-represented groups, reconceptualizing assessment to be

189
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consistent with "active" learning, and promoting productive 

partnerships between educators and members of the community. The 

report was disseminated to school districts, universities, businesses, 

and the legislature as a stimulus for change. However, its 

implementation was not legislatively mandated.

The Florida mathematics, science, and computer education plan 

came a t a time when the nation was renewing its interest in reforming 

all aspects of education. As a result of the renewed interest the effect 

of state education policy initiatives on reform at district, school, and 

classroom levels has received much attention. Two positions generally 

can be found in the literature on the effect of school reform efforts. 

One position substantiates that state reform policies have not had 

lasting effects on the curriculum that is taught or how teachers teach 

(Fuhrman, Clime, & Elmore, 1988). On the other hand, there is a 

group of scholars who support the position that state reform policies 

have had a lasting effect in the sense that changes requiring increased 

time on core subjects and increased graduation requirements 

appeared to have taken hold in most school districts (Clune, White, & 

Patterson, 1989). However, both groups agree that goals such as the 

ones set forth in Florida's Comprehensive Plan recommending 

changes to teaching and learning of higher-order thinking have not 

been systemically implemented. Although states such as Connecticut 

and California have made substantial strides in attempting to produce 

improvement in mathematics and science, little progress has been
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noted even in these states in the implementation of higher-order 

thinking curriculum reforms (Blank & Dalkilic, 1990).

The purpose of this chapter is to present an analysis of 

implementation issues pertaining to the Comprehensive Plan itself as 

well as mathematics, science, and computer education categorical 

programs. The chapter is organized around the central theme of 

implementation coordination. This theme became a strong factor in 

understanding implementation issues and provided a framework for 

the recommendations that were reported in previous chapters. The 

concept of coordination came from a set of implementation factors 

identified by Marsh and Odden (1991). In addition to coordination, 

two other factors were used to frame an analysis of the issues critical 

to Comprehensive Plan implementation. Those factors were vision 

and technical assistance. In the following chapter sections, the 

concepts of coordination, vision, and technical assistance are used to 

understand implementation efforts. The chapter concludes with 

relevant observations and implications about policy implementation.

Implementation Coordination

The issue of coordination became a driving force in 

understanding how the Comprehensive Plan was being implemented. 

One of the major reasons for using the concept of coordination as a 

framework for understanding implementation issues stemmed from 

the fact the Comprehensive Plan was never legislatively mandated and 

that its implementation was more of a local and philosophic decision
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than a legal one. As such, programs and initiatives pu t forth at the 

state level over the past two years may or may not have promoted the 

goals of the Comprehensive Plan.

As an example of the lack of coordination of programs that fall 

under the auspices to the Comprehensive Plan, out of 17 categorical 

programs in mathematics, science and technology funded for 1990- 

91, only two projects identified Comprehensive Plan goals as a 

justification for content or scope of the program. Furthermore, each 

of those projects purported to serve different needs in the state. Yet, 

there was no way to determine to what extent they were effective 

because six had no evaluation component, five had process evaluation 

but no follow-up evaluation to assess impact on student learning, and 

only two included site visits to determine classroom impact as part of 

the evaluation.

That example was typical of what was learned about 

mathematics, science, and computer education programs 

administered by the Florida Department of Education. By way of a 

different example, the issue of coordination, or more correctly lack of 

coordination, is again highlighted. In conducting this study, data 

regarding all aspects of mathematics, science, and computer 

education programs needed to be collected from the Department of 

Education. However, the needed information was not centrally 

available, further supporting the notion that there is a  lack of
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coordination in the state for these types of programs. To support this 

point, five instances are offered:

1) to obtain information on expenditures for mathematics and 

science at least five different offices had to be contacted.

2) to obtain information on curriculum guidance at least four 

different offices had to be contacted.

3) to obtain information on instructional technology at least 

three different offices had to be contacted.

4) to obtain information on staff development at least five 

different offices had to be contacted.

5) to obtain information on the federally funded Eisenhower 

Mathematics and Science Program at least three different offices 

had to be contacted.

There is no single Department of Education entity where complete, up- 

to-date information and data are readily available that can be used to 

determine the effectiveness of schools and programs with regard to 

mathematics, science and computer education.

A major barrier to achieving the goals of the Comprehensive Plan 

may be the lack of a coordinating agency for mathematics, science, 

and computer education projects for the state. Using Firestone's 

(1989) concept of "dominant coalition," there had been no dominant 

coalition at the state level promoting the implementation of the goals 

and recommendations of the Comprehensive Plan. The Office of Policy 

Research and Improvement, for example, was designated as the office
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responsible for the implementation of the plan but had no direct 

influence over other offices that administer mathematics, science, and 

computer education programs. In turn, the variety of offices with 

programs had no responsibility to coordinate their efforts with the 

Comprehensive Plan or any other efforts being put forth by other 

programs. This lack of a dominant coalition with the power or 

authority to fully implement the ideals of the plan has been a  limiting 

factor in the overall implementation plan.

During February and March of 1992, the issue of internal 

coordination of mathematics, science, and computer education 

programs at the Florida Department of Education came to the 

forefront after the "Report Card" version of this study was 

disseminated (Dana, 1992). Establishing coordination structures 

became a focus for the Bureau of School Improvement and Instruction. 

The director of this bureau also indicated that further implementation 

of the Comprehensive Plan now is under the direction of this office 

and that he is uncertain to what extent he will be successful. He cited 

problems associated with authority as his limiting factor as many of the 

recommendations in the Comprehensive Plan call for changes in 

programs or policies that are outside the realm of the Bureau for 

School Improvement and Instruction and outside the Division of Public 

Schools, in which this bureau is administratively housed. By way of an 

example, of which this director says there are many, it is impossible 

for staff in his office to influence what happens at the university level

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

195

in science, mathematics, or education classrooms. The director also 

indicated that he felt constrained because it was highly likely that if he 

was to make a recommendation to Florida universities that would 

require changes called for in the Comprehensive Plan, the Chancellor 

for the university system would rebel. He cited some of the 

coordination problems, such as the university example, as issues of 

"turfdom" and added that he had never experienced the level of "turf 

protection" that he has found at the Department of Education.

On a more positive note, oversight of the mathematics, science, 

and computer education plan by this official is likely to achieve some 

of the benefits that a coordinating office can provide. The majority of 

categorical programs for mathematics, science, and computer 

education improvement are located in that bureau and he has the 

authority to require coordination among those programs. Additionally, 

the state received approximately $8 million from the National Science 

Foundation to improve science education in grades K-8 as well as in 

lower level undergraduate courses. The Project Director of this 

Statewide Systemic Initiative as well as the bureau chief cited above 

have stated that it would be prudent to coordinate all mathematics, 

science, and computer education efforts directed at K-8 and lower 

level university with the NSF project. Discussions in late March 1992 

centered around the possibility of the Project Director also being the 

coordinating officer for the other programs and initiatives to ensure 

that the goals of the project were being addressed. The NSF project
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goals were firmly grounded in the goals of the Comprehensive Plan, so 

promoting the NSF project would in essence also promote the goals of 

the plan.

Another issue surrounding implementation has been referred to 

as "vertical and horizontal coordination" by McLaughlin and Marsh 

(1978). The efforts at the state level appeared to be more aligned 

horizontally now than they were over the first two years of 

implementation. Previously it could have been said that there was a 

lack of horizontal alignment as there were great differences in the 

purposes/goals of various mathematics, science, and computer 

education programs. As another example, Florida adopted six of the 

seven National Education Goals set forth in America 2000 (United 

States Department of Education, 1991) as the basis of the statewide 

Accountability/School Improvement Program. The single goal that the 

state did not adopt was the goal to have U.S. students become world 

leaders in mathematics and science achievement — a goal that would 

directly complement the Comprehensive Plan.

The concept of vertical coordination can be useful in 

understanding implementation as well. This concept is generally 

associated with the terms "top-down" and "bottom-up." McLaughlin 

and Marsh (1978) support the notion that implementation plans that 

have both types of coordination are likely to be successful. At the state 

level, there was a lack of vertical coordination in the sense that the 

Legislature never mandated the implementation of the mathematics
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and science plan. It was neither "top-down" nor "bottom-up" 

implementation as the policy office that had initial responsibility for 

implementation had little influence on the day-to-day operations in 

the Department of Education, districts, or schools.

The concept of vertical coordination could be extended to 

coordination between state, districts, and schools as well. In this 

sense, teachers are the implementors at the ''bottom" end and the 

Department of Education might be considered at the "top." The data 

from this study generally support the position that there was a lack of 

an articulated vertical coordination between schools, districts, and 

state. In most cases it was apparent that members from each of those 

groups were uncertain as to their roles in relation to those from the 

other groups. Only in a few instances did it appear that district 

supervisors transcended the boundary between district and state and 

between district and school. Those curriculum supervisors were most 

knowledgeable about the ideals set forth in the Comprehensive Plan 

and could relate those ideals to state initiatives and district policies 

that were assisting classroom teachers to achieve those goals. In the 

case of state administered programs, such as the Eisenhower 

Mathematics and Science Program (Title II) and the 

Mathematics/Science Teacher Enhancement Training, coordination 

with the Comprehensive Plan was apparent as fund administrators 

linked allocations to the improvement of mathematics and science at 

the elementary level, a priority area designated by the plan.
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Vision: Having Will and Capacity

Another frame that is useful in understanding implementation 

issues is McLaughlin's (1987) concepts of will and capacity. There 

appeared to have been two temporal pockets of will for 

implementation: 1) in the late 1980s when the plan was first 

announced, and 2) in 1992 after the release of the "Report Card" 

(Dana, 1992) and during the promotion of the NSF/Florida Statewide 

Systemic Initiative project. These two events served to consolidate 

the will of several groups of "key players" to facilitate implementation. 

In the three or so years in between, the will to implement the plan 

was tempered by other critical issues such as the rising visibility of the 

School Accountability and Improvement Program and dramatic cuts 

and reductions in the budget. The School Accountability and 

Improvement Program is seen by Department of Education personnel 

as a  feature that will greatly influence what happens in the Florida 

education system for years to come. As such, the passage of Florida’s 

School Accountability and Improvement legislation is sure to have 

profound effects on how the state and districts set priorities.

What will be the fate of the Comprehensive Plan in light of the 

move towards school accountability? Several Department of Education 

personnel indicated in interviews that they wished to promote the 

Comprehensive Plan as a tool schools can use as they set local 

objectives for improvement. While this seems like a reasonable 

approach that would facilitate both horizontal coordination at the
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Department of Education and vertical coordination between the 

Department and schools and show evidence of a will to integrate 

mathematics and science curriculum reform into the larger reform 

picture, little explicit work has been done to put this idea into action.

Aside from the state, school district curriculum supervisors and 

classroom teachers demonstrated little will towards implementation. 

The Comprehensive Plan was not known to most teachers and some 

supervisors and, in the cases where it was known, was not a major 

influence in setting local mathematics and science education 

priorities. The Curriculum and Evaluation Standards by the National 

Council of Teachers of Mathematics had more influence than the 

Comprehensive Plan. In addition to will, it might also be said that 

both curriculum supervisors and teachers lacked the capacity to 

implement the plan. The lack of capacity for understanding the 

nature and intent of the plan may be a critical factor in understanding 

why there is little evidence of the plan influencing local school district 

activities. The capacity for understanding the plan was apparent in 

only a limited number of cases, mostly supervisors who were directly 

involved in the original formulation of the plan’s goals and 

recommendations. In those cases, the plan did not serve as a tool to 

initiate change at the local level, but as an opportunity to expand the 

efforts already under way. These supervisors had extensive knowledge 

of the intentions of the plan and the state programs that could be 

tapped into to enhance local mathematics and science education
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improvement efforts. These supervisors also were, generally, limited 

to curriculum supervision in mathematics and/or science only while 

other supervisors were responsible for all curriculum areas. In this 

sense, the capacity to implement the Comprehensive Plan at the local 

level was limited by the knowledge of the supervisor and the scope of 

the supervisor's responsibilities.

At the state level the capacity to implement as already 

mentioned, was weakened by the bureaucratic structure which did not 

facilitate the coordination of mathematics, science, and computer 

education initiatives. Mathematics and science personnel at the state 

level reported having competing demands for their attention with the 

increased attention given to the school accountability movement. In 

short, state personnel did not have the authority or resources to 

implement the plan and any implementation that occurred did so 

despite the pressures for autonomy and decentralization within the 

Department of Education. It should also be mentioned that this 

evaluation of the implementation of the Comprehensive Plan came as a 

result of the efforts of a small number of Department of Education 

personnel and others who attempted to maintain the capacity and will 

to implement the plan as intended. It has been their efforts in 

conjunction with the reports of this evaluation that have rekindled 

implementation efforts.
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Technical Assistance

Another way to understand capacity to implement is the extent 

to which technical assistance in implementing the recommendations 

of the plan was available. As noted before, the state was not 

coordinated in its efforts to implement the plan. Leadership by state 

personnel knowledgeable about mathematics, science, and computer 

education was confounded by the increasing demands on these people 

which broadened responsibilities beyond the scope of mathematics 

and science. Furthermore, as cited by many individuals whose voices 

have been included in this report, there were insufficient funds 

available for implementation. In fact, the Florida Legislature never 

enacted a funding package to implement the plan, and as a 

consequence, the state and districts focused their attention on 

implementing legislatively mandated and funded policies before giving 

attention to the Comprehensive Plan. It might be said that there was a 

lack of formal implementation capacity throughout the entire state 

with respect to the mathematics and science plan due to the lack of 

financial resources to assist in implementation.

Several products and projects that might be considered 

technical assistance were initiated by the state and have supported the 

Comprehensive Plan, however. For example, a model mathematics 

curriculum for grades K-5 was developed and released to schools as an 

alternative to current K-5 programs. The model curriculum was based 

on the NCTM standards and supports the recommendations of the
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Comprehensive Plan. Another example is the formation of several 

model high schools where a variety of instructional technology, 

especially computers, was being used to enhance teaching and 

learning in all subject areas. Again, the intentions of this project were 

consistent with the general recommendations in the Comprehensive 

Plan. It remains unclear, however, whether these projects were a 

direct influence of the plan or are a result of other activities. 

Nonetheless, the projects can be viewed in a supporting role that will 

assist schools in implementing the Comprehensive Plan.

Technical support was not evidenced in other areas such as 

textbook adoption procedures or funding policies. It was recognized 

by Department of Education personnel as well as curriculum 

supervisors that changes of the scope called for in the Comprehensive 

Plan required changes in policies which influence what districts were 

expected to do. For example, flexibility in use of funds for texts and 

other instructional materials was cited as a way that might encourage 

schools to purchase a variety of instructional materials that could be 

used in "hands-on" lessons. At present, the state supports funding for 

acquiring new texts but not for acquiring additional instructional 

materials such as manipulatives that might be needed to support a 

"hands-on" mathematics or science program. The policy gave little 

flexibility to districts in the way they spend funds and can be 

perceived as a lack of technical assistance on the part of the state.
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Technical assistance was indirectly available to districts in the 

area of teacher professional development. Funds for programs such as 

Title II and M/STET were available to districts on a competitive basis 

and generally required staff development efforts to focus on promoting 

innovation in mathematics and science teaching. As far as can be 

determined from an analysis of the 1990 M/STET proposals, activities 

to acquaint teachers with the Comprehensive Plan itself were not an 

official part of any of the funded programs. The staff development 

generally centered on instructional strategies such as cooperative 

learning and use of manipulatives. Furthermore, in only a few cases 

was on-going support an explicit part of the staff development 

program, making technical assistance in implementing innovative 

instructional strategies the exception, not the norm.

Relevant Observations

Several observations are relevant regarding the influence of a 

state policy initiative on local mathematics and science curriculum 

reform efforts. First, there were and still are competing forces within 

the Florida Department of Education that each have a say about the 

future of mathematics, science, and computer education in Florida.

New policies will likely be required to be consistent with the intent of 

the Comprehensive Plan, as well as “fit” with the goals of the 

Statewide Systemic Initiative if those policies affect K-8 science 

education. There is great concern from members of the business 

community familiar with the state’s efforts in mathematics, science.
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and computer education that there is failure in improving student 

performance in these subjects. The major reason for the limited 

acceptance and influence of the Comprehensive Plan, according to 

business leaders at a recent advisory council meeting, is the lack of 

will by those in authority to take charge and mandate the kinds of 

action suggested in the plan. This group of business leaders has a 

strong voice that is heard by many people in authority positions in the 

state. Any new policies that affect mathematics and science education 

will likely have to be strongly supported by business community.

Second, many of the recommendations and goals in the 

Comprehensive Plan were not considered to be new or innovative to 

some educators. That perception allows for curriculum supervisors 

and teachers to say that they have always done the things that are 

being recommended. Part of the reason may stem from a greater 

focus on implementing some parts of the Comprehensive Plan over 

others. Many examples have been presented where the plan has been 

used in a piecemeal fashion — only those goals that promoted the 

present needs of state and district personnel were addressed. The 

concept of a comprehensive plan was supposed to indicate the need 

for pervasive and systemic change. Implementing curriculum reform 

of the scope and magnitude purported in the Comprehensive Plan 

cannot be achieved without also attending to issues such as assessment 

and educational equity. Accordingly, a major limiting factor in the full

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

2G5

implementation of the plan is the belief by some that change is not 

needed at all and by others that it is needed only in certain areas.

Finally, this study provided some data regarding what teachers 

are doing in their classrooms when they teach mathematics and 

science. It can be inferred from the questionnaire data on change in 

the past two years that some teachers are changing their instructional 

practices in ways that are consistent with the ideals of the 

Comprehensive Plan. The purpose of this study was not to definitively 

describe what was happening in classrooms in terms of the impact of 

the Comprehensive Plan. However, the data collected allowed several 

trends to be documented such as an increased use of cooperative 

learning, problem-centered activities, and manipulatives in both 

mathematics and science.

Implications

Implications for various groups have been interspersed 

throughout this report. In sum, implementing a policy such as the 

Comprehensive Plan is complex and all people who have a relationship 

to mathematics and/or science education are affected by such as 

policy. This study provided several specific lessons regarding policy 

implementation and its influence on local level reform. First, capacity 

and will are important ingredients in the reform implementation 

process. It is likely that capacity and will cannot be “given” to 

persons expected to implement the Comprehensive Plan.

Accordingly, ways must be found that allow the key players to develop
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both the capacity and the will to implement. Officially requiring 

coordination among mathematics, science, and computer education 

programs at the state may be a way to generate the feeling of capacity 

and will by the various entities since they will be required to 

collaborate, set common goals, and determine how to best achieve 

them. District officials and teachers also need to have capacity and 

will in order to implement the plan. This might be best accomplished 

by leaving the specifics of implementation to local leadership groups 

composed of both teachers and supervisors who understand the local 

conditions and what is needed to make implementation work at 

specific sites.

Second, the issue of “top-down” and “bottom-up” comes into 

play with the Comprehensive Plan. Although not legislatively 

mandated, the plan was still viewed as a “top-down" policy by district 

supervisors. In reform efforts in California (Marsh & Odden, 1991), 

the establishment of a linkage between the “top" and the “bottom” is 

credited with the overall success of the implementation of the 

California Mathematics and Science Frameworks. The Florida story 

might turn out successful over the next seven years if future efforts at 

implementation are geared more to teacher leadership than state 

leadership in order to forge stronger “bottom-up” links.

Third, the lack of coordination of policy initiatives and 

categorical programs was a severe inhibiting factor to the 

implementation of the Comprehensive Plan during the past two years.
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The state initiated numerous programs to improve mathematics, 

science, and computer education without requiring efforts between 

these programs to be coordinated to achieve the same goals -- the 

goals of the Comprehensive Plan. The plan has the potential to 

provide a framework for a collective vision of mathematics and science 

in the state. Some state programs and school districts are using the 

plan explicitly in their planning and goal setting. Many others have yet 

to capitalize on the goals and recommendations. As a collective vision, 

the plan should assist all people with a hand in mathematics and 

science education such as teachers, curriculum supervisors, state 

personnel, and business leaders to compare their current efforts with 

those proposed and make and implement plans for revisions where 

needed.

The last lesson is perhaps the ultimate key to successful 

implementation — continued professional development for all involved 

in implementation. The ideas reported in the Comprehensive Plan 

required paradigm shifts in understanding mathematics and science, 

as well as teaching and learning. It is unreasonable to expect that the 

kinds of changes discussed in 'die plan will occur overnight. Both 

Fullan (1990) and Tobin (1990) have argued that sustained curricular 

change can only occur when the culture of schools supports those 

kinds of change. The good news was reported before: changes are 

happening in some schools and they seem to be consistent with the 

changes called for in the plan. On-going professional development for
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not only teachers but for administrators and policymakers is called for 

as well. It seems important to provide opportunities for all members 

of the mathematics and science education community to develop a 

personal and institutional rationale for the changes called for as well as 

develop some concrete strategies for implementing those changes.

This study was conducted to determine where Florida stood 

with respect to the implementation of the Comprehensive Plan and to 

what extent state policies influence local reform. In Florida, it 

appeared that teachers, schools and districts were barely involved in 

the mathematics and science reform effort — there is little evidence of 

“bottom-up." The state policy has had little influence over local 

efforts. This result might have been different if the implementation of 

the plan was mandated and teachers were earmarked as key players in 

implementation procedures. Changes in Department of Education 

coordination may facilitate the involvement of teachers and 

supervisors in planning for local implementation. Regardless, full 

implementation of the goals and recommendations of the 

Comprehensive Plan continues to be years away.
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APPENDIX A

LIST OF INDICATORS FOR PROGRESS IN IMPROVING 
MATHEMATICS AND SCIENCE EDUCATION

The list of indicators provided on the following pages of 

Appendix A was developed to suit the specific needs of the evaluation 

team that assessed the implementation of the Comprehensive Plan. 

The indicators are based on indicators reported in the research 

literature on mathematics and science education improvement. The 

list was customized to take into account the nature of the 

Comprehensive Plan and other conditions specific to Florida. The list 

was used as a guide for data collection and analysis. However, data 

were not available for all indicators on the list. Some data were not 

collectable and other data were requested for analysis bu t never 

obtained.

Indicators reported in the various chapters of this dissertation 

are syntheses of several specific indicators found on the list of 

indicators in this appendix. Therefore, there may not always be direct 

correspondence between the indicator used in the chapter text and 

the indicator on the list in this appendix. Certain indicators were 

combined in order to provide a more holistic and coherent picture of 

what was happening with mathematics, science and computer 

education and possible explanations as to why it was happening.

209

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

2 1 0

Goal 1 — Strengthen the Curriculum
Goal from the Comprehensive Plan:

To strengthen the K-12 curricula in mathematics, science and 
computer education. The emphasis should be on student learning 
rather than merely content coverage so that students are prepared to 
succeed in a society requiring a high degree o f technological and 
scientific literacy.

State Key Indicators

• Course enrollment data for Level 1, 2 and 3 courses in 
mathematics and science

• Remedial mathematics course enrollment data
• Number of districts that have eliminated Level I (remedial) 

courses
• Number of districts and course enrollment for applied 

mathematics and science courses
• Survey of curriculum guiodance materials available to districts
• Blueprint fo r Career Preparation schools Levels 1,2,3 

progress summaries and graphic analyses
• SSAT (Statewide Student Achievement Test) scores in 

mathematics
• College preparatory mathematics testing results (SAT, ACT, 

ASSET, MAPS)

District Key Indicators

• Evidence of influential documents/guides
• Subject-area integration reflected in policies and local 

curriculum guides
• Textbook series used (elementary, middle, high school; 

mathematics and science)
• Origination of district-adopted currriculum guides for 

mathematics and science
• Use of science themes such as “the environment" in district 

curriculum guides
• Changes made in elementary, middle, or high school 

mathematics and sceince curricula
• Assistance to districts from organizations such as Regional 

Centers of Excellence for curriculum reform
• Use of laboratory activities in curriculum guides
• District policies and efforts to support active learning 

strategies in all mathematics, science, and computer courses
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• District policies and efforts at improving time spent on 
mathematics and science lessons

• District policies and efforts at integrating computer 
applications into the curriculum

• District policies and efforts at improving enrollments in Level 
II and Level III science and mathematics courses.

School Key Indicators

• Curriculum change to limit breadth and superficiality
• Teacher and student use of computers in mathematics 

and science
• Teacher integration of mathematics/science into 

subject areas
• Trends in the integration of computers in mathematics and 

science
• Time spent teaching mathematics and science at the 

elementary level
• Inclusion of environmental themes
• Inclusion of STS themes
• Inclusion of historical development of mathematical/scientific 

thought

Goal 2 — Make Mathematics, Science and 
Computer Education More Exciting
Goal from the Comprehensive Plan:

To provide incentives to restructure schools and school system s to 
maximize student understanding, and share successful efforts 
statewide.

State Key Indicators

• Number of school districts using Blueprint fo r Career 
Preparation for school improvement

• Number of students served by science museums and zoos 
through school programs

• Expenditure of state funds on hands-on mathematics and 
science material and equipment, and texts

• Expenditure of district, local and private funds on hands-on 
mathematics, science and computer education materials and 
equipment

• Number of districts offering and students served by summer 
science, mathematics and computer programs
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• Expenditure of state funds for science laboratory construction 
and renovation

• Number of winners and participants in science fairs and 
national competitions

District Key Indicators

• Policy and trend in promoting active learning strategies
• Policy on text availability and use
• Encouragement/incentives/staff development for 

promoting active learning strategies
• Allocations and policies for funding “active learning"

School Key Indicators

• Use of cooperative learning
• Staff development opportunities on cooperative learning
• Trends in use of problem-centered learning
• Use of problem-centered learning
• Use of museums and other out-of-school learning 

opportunities
• Trends in use of museums and other out-of-school 

learning opportunities
• Trends in use of hands-on experiences for active 

learning
• Staff development on the use of hands-on experiences 

for active learning
• Use of textbooks
• Availability of manipulatives
• Use of manipulatives
• Funds for purchasing materials
• Science lab facilities (secondary sci only)
• Trends in participation in science/math competitions
• Staff development in science/math competitions
• Availability of facilities to store manipulatives

Goal 3 — Use State of the Art Technology
Goal from the Comprehensive Plan:

To increase the availability and use o f state-of-the-art instructional 
technology to improve the productivity and effectiveness o f 
mathematics, science and computer education.
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State Key Indicators

• Number of instructional microcomputers
• Number and type of instructional microcomputers by district
• Number and type of microcomputers specifically allocated for 

mathematics, science and computer courses
• Number and type of microcomputers in elementary and 

middle schools
• Number and type of microcomputers specifically allocated to 

teachers for instructional management
• Expenditure of state funds for microcomputer software.
• Number and type of district projects awarded under the - 

Instructional Technology Challenge Grant program
• Number of teachers served by the Instructional Technology 

Teacher Training program

District Key Indicators

• Policies about providing teachers and students with greater 
access to computers and other technology

• Policies and plans for use of computers, calculators, etc. in 
mathematics and science

• Policies and plans to ensure access and use of appropriate 
mathematics and science software

• Allocations for instructional technology; trends and plans

School Key Indicators

• Use of computers in mathematics and science classes
• Trends in use of computers in mathematics and science 

classes
• Availability/use of appropriate software
• Availability/use of peripheral accessories
• Use of other forms of instructional technology
• Use of audio-video equipment
• Availability/use of calculators
• Trends in calculator usage
• Availability/use of telecommunications equipment
• Using technology for instructional purposes
• Staff development on computer applications
• Staff development on calculator applications
• Perceived value of Model Technology Schools
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Goal 4 -- Prepare More Qualified Teachers
Goal from the Comprehensive Plan:

To expand the number o f qualified teachers o f mathematics, science 
and computer education.

State Key Indicators

• Annual average teacher salary percentage increases
• Teacher supply and demand report; fall vacancies summary
• Number of graduates of teacher education programs
• Number of first-time teaching certificates awarded in 

mathematics, science and computer education
• Current number of mathematics, science and computer 

education teaching certificates by discipline
• Number of out-of-field teachers
• Number and type of Teacher Stipends awarded
• Number and type of TeacherQuest awards
• Number of teachers served by and content of Summer 

Inservice Institute Program (SUP)
• Staff development participant counts, hours, program types 

by district and state

District Key Indicators

• Perceptions about hiring qualified and certified science and 
mathematics teachers

• Trends and plans in professional development in 
mathematics and science for K-12 teachers

• Trends and plans in encouraging teacher collaboration to 
improve mathematics and science

School Key Indicators

• Teacher opportunities to exchange ideas and share 
successful practices; observing fellow teachers

• Teacher choice of instructional materials
• Participation in summer inservice institutes
• Staff development workshops attended
• Staff development in isolated school districts
• Teachers designing their own staff development
• Mentor teacher program participation
• Teacher/Quest program participation
• Planning for learning activities
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• Support for improving science and mathematics 
teaching

® Teacher attendance at professional meetings
• Availability and use of professional journals

Goal 5 — Reach Out to Students with 
Special Needs
Goal from Comprehensive Plan:

To increase motivation, incentives, and opportunities fo r minority, 
female, at-risk, disabled, and gifted students to pursue programs and 
careers in mathematics, science, and computer education.

State Key Indicators

• Number of students enrolled in mathematics, science and 
computer education courses crosstabulated by race, gender 
and disability

• Enrollments in remedial courses
• Identification of programs and reports on effectiveness of 

programs that sought to address this goal
• Number of post-secondary degrees awarded in mathematics, 

science and computer related courses
• Trends in the supply of minority teachers
• Post-secondary career plans of Florida public high school 

graduates
• Racial/ ethnic membership in programs for exceptional 

students
• Number of students reached through summer pre-college 

programs in mathematics, science and related areas

District Key Indicators

• Policies and plans for ability-grouping and alternatives to 
tracking

• Special programs which address the needs of females, 
minorities, at-risk, disabled, and gifted students

• Availability of programs for teachers to educate about special 
needs of females, minorities, at-risk, disabled, and gifted 
students
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School Key Indicators

• Use of ability grouping
• What has been done to encourage of females, minorities 

and “altematively-abled”
• Programs/lessons about career opportunites in 

mathematics, science or technology
• Participation in higher level courses

Goal 6 ~  Evaluate Results and Build on 
Su ccess
Goal from the Comprehensive Plan:

To implement and refine the Comprehensive Plan as necessary to 
make substantial, measurable improvements in mathematics, science 
and computer education in Florida by the year 1999.

State Key Indicators

• Identification of state level Department of Education divisions 
and bureaus addressing recommendations from the 
Comprehensive Plan: how are they being addressed

• Number and content of state level programs using and 
disseminating the Comprehensive Plan as part of program 
planning and implementation

• Number of district school boards endorsing the 
Comprehensive Plan

® Number of districts implementing recommendations of the 
Comprehensive Plan

• Number and type of recommendations being addressed at the 
district level

• Status of programs and initiatives that should be directly 
affected by recommendations

District Key Indicators

• Local level awareness of Comprehensive Plan
• Plans for using and refining recommendations
• Identifying and disseminating local successful mathematics, 

science, and computer education programs
• Perceptions about Regional Centers of Excellence
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School Key Indicators

• Use of state and federal programs/initiatives
• Perceptions about Regional Centers of Excellence
• Awareness of Comprehensive Plan
• Classroom influence of Comprehensive Plan
• How are schools/teachers using the Comprehensive 

Plan?

Goal 7 — Reexamine and adjust assessm ent 
program s
Goal from the Comprehensive Plan:

Re-examine and adjust the statewide testing program to suppport the 
goals o f the Comprehensive Plan.

State Key indicators

• Status of current mathematics and science assessments
• Plans regarding changes in assessments
• Policies and plans for alternative assessment techniques
• Policies and plans for using technology in assessment
• Evidence of coordination of assessments with Comprehensive 

Plan

District Key Indicators

• Status of current mathematics and science assessments
• Plans regarding changes in assessments
• Policies and plans for alternative assessment techniques
• Plans for improving evaluation program to be consistent with 

the Comprehensive Plan
• Policies and plans to educate teachers about a variety of 

assessment techniques

School Key Indicators

• Teacher use of alternative assessments
• Instructional time used for standardized testing
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Goal 8 — Expanding partnerships with 
fam ilies, business and the community.
Goal from the Comprehensive Plan:

Expand the productive collaboration o f educators with parents, 
community resources, business, and industry.

State Key Indicators

• Number and type of Math/Science Challenge Grants awarded
• Number of TeacherQuest placements
• Number of grant programs that require or offer incentives for 

partnerships
• Number and type of partnerships included as part of 

Instructional Technology Challenge Grants
• Number and type of partnerships engaged in a t Centers of 

Excellence

District Key Indicators

• Use of community centers/Environmental Centers/Museums
• Policies and plans for partnerships
• Use of business, community and parent awareness programs 

School Key Indicators

• Teacher involvement in partnership programs
• Teacher perceptions about parental involvement
• List of specific community centers/ museums/ 

environmental centers used

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

APPENDIX B 

QUESTIONNNAIRES

Copies of the questionnaires used in this study are prodded on 

the following pages of Appendix B. There were questionnaires 

designed to collect data from elementary school teachers, middle 

school science teachers, high school science teachers, middle school 

mathematics teachers, high school mathematics teachers, district 

curriculum coordinators with mathematics supervision, and district 

curriculum coordinators with science supervision.
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ELEMENTARY SCHOOLTEACHER QUESTIONNAIRE

SCIENCE, MATHEMATICS AND COMPUTER EDUCATION 
IN FLORIDA’S PUBLIC SCHOOLS

This survey is being sent to randomly selected elementary school teachers throughout 
Florida. Your cooperation in answering the questions on this survey wU assist the Florida 
Department of Education and the Science and Mathematics Education Program at Florida State 
University In understanding what Is happening with respect to science, mathematics, and 
computers in Florida's elementary schools.

The following questions ask for your opinions about science and mathematics education 
and computer use at your elementary school. Please base your answers to these questions on the 
practices in your classroom and at your school during the present year. Other quekions ask your 
opinion about trends in science and mathematics education. Please base those answers on 
practices during the past two yean. This survey should take 10 to 15 minutes to complete.

A District:

BACKGROUND INFORMATION

_______________  B. School:

C. Please circle the grade level you primarily teach:

D. Please check the box that best represents YOUR background:

African-American

Asian

Caucasian

Hispanic

Other

check the box that represents YOUR age: 

____________ Less than 30 years old

30 to 40 years old

41 to SO years old

51 or older

F. Please check the box that represents YOUR years of teaching elementary students In this county:

1 to 2 years

3 to 5 years

6 to 15 years

16 to 25 years

26 or more years
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I. INFORMATION ABOUT YOUR CLASSROOM

DIRECTIONS: For the following questions, please answer with reference to the PRESENT SCHOOL 
YEAR (1990-1991). Please mark an X In the appropriate box Use the following definitions:

ALMOST ALWAYS * 3 to 5 times par week (nearly every day)
ON FREQUENT OCCASIONS = 3 to 5 times per month (about once a week)

ON A FEW OCCASIONS = 6 to 10 times per year (about once a month) 
________________________ALMOST NEVER = 0 to 3 times per year__________________

During this year, how often have... ALMOST
ALWAYS

ON
FREQUENT

OCCASIONS

ON A FEW 
OCCASIONS

ALMOST
NEVER

1. Science lessons Incorporated the use of 
| manipulatives or hands-on experiences? I
I 2. Mathematics lessons Incorporated the use of 
| manipulatives or hands-on experiences?

3. Science lessons been integrated into other 
| areas of the curriculum?

I 4. Mathematics lessons been Integrated into 
| ether areas of the curriculum?

j S. Electronic technologies other than computers 
1 (e.g.. calculators) been used in science 
j lessons?

1 6. Electronic technologies other than computers 
j (e.g.. calculators) been used in mathematics 
| lessons?

I 7. Children in your class used computers for 
| science?

g 8. ChBdren in your class used computers for 
J mathematics?

1 9. Your students used a text while learning 
I science?

110. Your students used a text while learning 
H mathematics?

111. ChBdren worked in teams or cooperative 
|  groups while learning science?

12. ChBdren worked in teams or cooperative 
groups while learning mathematics?

B 13. ChBdren learned about science or 
jj mathematics career opportunities?

Comments:

Btm*rrury School $c»*nc* «nd M tttem ttics Questionnaire -  P*o« 2
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I. INFORMATION ABOUT YOUR CLASSROOM (continued)

DIRECTIONS: For the following questions, please answer with reference to the PRESENT SCHOOL 
YEAR (1990-1991). Please mark an X in the appropriate box. Use the following definitions:

ALMOST ALWAYS = 3 to 6 time* per week (nearly every day)
ON FREQUENT OCCASIONS = 3 to 5 tlmea per month (about once a week)

ON A FEW OCCASIONS = 6 to 10 times per year (about once a month)
ALMOST NEVER = 0 to 3 times per year

During this year, how often have... ALMOST
ALWAYS

ON FREQUENT 
OCCASIONS

ON A FEW 
OCCASIONS

ALMOST
NEVER

14. You used alternative forms of assessment 
such as oral interviews, student observations, 
or concept maps to assess science learning?

15. You used alternative forms of assessment 
such as oral interviews, student observations, 
or concept maps to assess math learning?

16. You used audio-visuals such as films & videos 
to enhance science learning?

j 17. You used audio-visuals such as films & videos 
|  to enhance mathematics learning?
9 IS. Museums or other out-of-dassroom activities 
I been used to enhance science learning?
1 19. Museums or other out-of-dassroom activities 
|  been used to enhance mathematics learning?

COMMENTS:

E ACTUAL TEACHING OF SCIENCE AND MATHEMATICS

DIRECTIONS: Please circle the appropriate box

20. Of the five days In an average school week, how many days is science taught In your classroom?

SPAYS

21. On a typical school day in which you teach science, about how much time is spent on a science lesson?
SO minutes 
or longer

45-60
minutes

0-15
minutes

15-30
minutes minutes

22. Of the five days in an average school week, how many days is mathematics isught in your classroom?

0DAYS 1 DAY 2 DAYS 3 DAYS

23. On a typical school day In which you teach mathematics, about how much time Is spent on a math lesson?

COMMENTS:

I 0-15 15-30 30-45 45-60
minutes minutes minutes minutes

60 minutes 
or longer

S«rr*ntiry School Sdtnc* *nd Mathematics Questionnaire -  Pa©e 3
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III. TRENDS AND CHANGES IN MATHEMATICS, SCIENCE AND COMPUTER EDUCATION

DIRECTIONS: Place an X In the appropriate box to Indicate DEGREE OF CHANGE IN YOUR SCIENCE 
AND MATHEMATICS TEACHING OVER THE PAST TWO (2) YEARS.

__________ N/A -  PONT HAVE; PONT USE; NOT APPLICABLE TO MY SITUATION

In the past 2 years, the degree of change in: HAS
INCREASED

HAS NOT 
CHANGED

HAS
DECREASED

N/A

24. The amount of time science Is taught per week

25. The amount of time mathematics Is taught per week
j 26. Student use of computers for science

| 27. Student use of computers for mathematics
28. The amount of time available for teacher planning 

| and preparation for mathematics and science
j 29. Classroom use of VCR or video equipment

30. Student use of calculators
31. Student use of manipulatives I
32. Making observations of science, mathematics or 

computer lessons by other teachers

33. Parenta1 Involvement in mathematics, science, or 
computer education

34. Your collaboration with other teachers to develop 
science, mathematics, or computer activities

35. The amount of hands-on materials available for 
science

36. The amount of hands-on materials available for 
mathematics

I 37. Use of problem-centered learning activities
1 -------

38. Administrative support for Improving science 
teaching

39. Administrative support for improving math teaching

40. Instructional time used for preparing students to 
take standardized tests

j 41. Participation in Science Fair, Invent America, 
J Science Olympiad, etc
■ 42. Museum visits/mathematics & science field trips
j 43. Attending professional meetings

44. Your participation in a teacher mentoring program I

COMMENTS:

B*nn*ntvy School Science tnd  Mithtmitics Quettionnaif* -  Page 4
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111. TRENDS AND CHANGES IN MATHEMATICS. SCIENCE AND COMPUTER EDUCATION (continued)

DIRECTIONS: Place an X in the appropriate box to Indicate DEGREE OP CHANGE IN YOUR SCIENCE 
AND MATHEMATICS TEACHING OVER THE PAST TWO (2) YEARS.

N/A -  DONT HAVE: DONT USE; NOT APPLICABLE TO MY SITUATION |

In the past 2 years, the degree of change In: HAS
INCREASED

HAS NOT 
CHANGED

HAS
DECREASED

N/A 1

45. Your choice in textbooks and other materials for 
science and mathematics

». I

46. Using The Environment* as a topic of study

47. Teaching about sclence-techndogy-sodety Issues

1 48. Your attendance at professional meetings

| 49. Faciities for storing science/moth equipment

COMMENTS:

IV. GENERAL INFORMATION ABOUT MATHEMATICS AND SCIENCE AT YOUR SCHOOL

DIRECTIONS: Please circle either YES or NO

50. Are any special efforts made at your school to encourage female and 
minority students to take advanced mathematics or science courses?

YES NO

51. Are students In your class ability-grouped In mathematics or science? YES NO

j 52. Are efforts made to have female and minority role models as a part of 
mathematics or science education at your school?

YES NO

53. Are efforts made at your school to help students develop confidence In 
their mathematical or scientific abilities?

YES NO

54. Do you feel there Is equal access for ALL students to participate in 
higher or advanced level courses?

YES NO

1 55. Are efforts made at your school to encourage persons with 
j handicapping conditions to pursue science and mathematics?

YES NO

1 56. Have you heard of a Florida Department of Education document called 
! A Comprehensive Plan: Imorovina Mathematics. Science and Comouter 
|  Education in Florida?

YES NO

57. Has this document Influenced the way you teach mathematics or 
science in your classroom?

YES NO | 
I

58. Are you aware of the location of Regional Center for Excellence In 
Mathematics. Science. Computers, and Technology for your district?

YES NO

59. Have you received any services such as newsletters, workshops, 
resource materials from the Regional Center for Excellence this year?

YES NO

\ 60. Has rhe curriculum changed to cover a broader range of topics? YES NO

j 61. Has the curriculum changed to explore fewer topics in more depth? YES NO
COMMENTS:

Eferrwnttry School Sc*nc* and Mathematics Questionnaire -  Page 5
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V. ACCESS AND USE OF INSTRUCTIONAL TECHNOLOGIES FOR SCIENCE AND MATHEMATICS

DIRECTIONS: Pleas* put an X In the box that best represents YOUR PERSONAL DEGREE OF ACCESS 
AND USE of the following Instructional technologies during the present school year.

AVAILABLE WITH EASY ACCESS » the equipment is available to you when you need R.
AVAILABLE WITH LIMITED ACCESS = the equipment la available but you may not be able to use K. 

AVAILABLE BUT NOT USED « the equipment or software is available but you do not us* It 
_________________ NOT AVAILABLE * the equipment la not available to you at your sctiooL_______

I ACCESS AND USE OF: AVAILABLE
WITH
EASY

ACCESS

AVAILABLE
WITH

LIMITED
ACCESS

AVAILABLE 
BUT NOT 

USED

NOT I 
AVAILABLE 1

1 62. Microcomputers |

| 63. Computer printer j
| 64. Large group computer display

| 65. Modem/Telecommunications

| 66. Video equipment

| 67. Networked computers

68. Mathematics Manipulatives such as 
J pattern blocks, geoboards, Cuisennaire 
| rods. Dienes blocks, tangrams

69. Science Equipment such as magnifying 
glasses, magnets, batteries/bulbs

9 70. Measuring equipment such as balance 
] pans, meter sticks, thermometers

71. Calculators

72. Tutorial software

73. Dril and practice software

| 74. Games software

[ 75. Simulation software

76. Problem-solving software

77. Programming software (LOGO, etc)

78. Graphics software

79. Other mathematics software |
80. Other science software

81. Professional journals and other 
teacher curricular materials

COMMENTS:
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VI. STAFF DEVELOPMENT OPPORTUNITIES 

DIRECTIONS: Please drde either YES or NO.

82. Have you IN THE PAST TWO SUMMERS OR WILL YOU THIS SUMMER participate in a staff 
development Institute regarding science, mathematics, or computer education?

NO

DIRECTIONS: Mark the appropriate box.

FORMAL = district provided workshop, university course, TEC, etc.
INFORMAL = Interactions you have arranged with colleagues, teacher collaboration. 
 N/A = not available or did not participate.

In the past two school years 1 have 
| participated In staff development about:

FORMAL INFORMAL N/A

| 83. Problem-centered learning

84. Computer applications

85. Using calculators with students

86. Math manipulatives

87. Hands-on science

88. Science teaching strategies

89. Mathematics teaching strategies

90. Cooperative learning

91. Science curriculum development

92. Mathematics curriculum development

S3. Science Fair, Invent America, 
Science Olympiad, eta

94. Identifying resource people in 
community to enhance science and 
mathematics lessons

J 95. Mathematics content

I 96. Science content

COMMENTS:

Thank you for completing and returning this questionnaire in a timely fashion. 
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MIDDLE SCHOOL SCIENCE TEACHER QUESTIONNAIRE

SCIENCE, MATHEMATICS AND COMPUTER EDUCATION 
IN FLORIDA'S PUBUC SCHOOLS

This survey Is being sent to randomly selected middle school science teachers throughout 
Florida. Your cooperation in answering the questions on this survey wD assist the Florida 
Department of Education and the Science and Mathematics Education Program at Florida State 
University In understanding what Is happening with respect to science and computers in Florida’s 
schools.

The roHowtng questions ask for your opinions about science education and computer use 
at your middle school. Please use the present school year as your frame-of-reference when 
answering these questions. Other questions ask about trends in science education at your school 
during the past 2 years. This survey should take 10 to IS minutes to complete.

A District:

BACKGROUND INFORMATION

____________  B. School:____

C. Please check the course(s) you primarify teach:

Life science

Physical science

Earth/space science

Other

D. Please check the box that best represents YOUR background:

I African-American

B Aslan
I Caucasian

Hispanic

I Other |

E. Please check the box that represents YOUR age:

Less that 30 years old

30 to 40 years old

41 to SO years old

51 or older

F. Please check the box that represents YOUR years of teaching middle school In this county:

3 to 5 years

6 to 15 years

16 to 25 years

26 or more years

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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I. INFORMATION ABOUT YOUR CLASS

DIRECTIONS: Mark an X In the appropriate box for each question. Please think about the type of 
dess you checked on the cover sheet and answer with reference to the PRESENT SCHOOL YEAR 
(1990-1981).

ALMOST ALWAYS * 3 to 5 times par week (nearly every day)
ON FREQUENT OCCASIONS •  3 to 5 times par month (about once a week)

ON A FEW OCCASIONS « 6 to 10  times per year (about once a month) 
_______________________ ALMOST NEVER ■ 0 to 3 tlmes per year______________

During this year, how often have— ALMOST
ALWAYS

ON
FREQUENT

OCCASIONS

ON A FEW 
OCCASIONS

ALMOST
NEVER

1. Science lessons Incorporated the use of 
manlpiiatfves or hands-on experiences?

2. Science lessons been Integrated with other 
areas of the currictium?

3. Your students used a text whie learning 
science?

4. Electronic technologies (e.g. cslaiators) other 
than computers been used in science lessons?

5. Students In your class used computers for 
science?

6. Museums or other out-of-dassroom activities 
been used to enhance science lessons?

7. Historical developments in science been 
incorporated Into lessons?

8. Students worked In teams or cooperative 
groups while learning science?

9. Students learned about science-related 
career opportunities?

10. You used alternative forms of assessment such 
as oral Interviews, student observations, 
concept maps etc. to assess sdence 
learning?

11. The units taught incorporated 'The 
Environment" as * theme?

COMMENTS:
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II. TRENDS AND CHANGES IN SCIENCE AND COMPUTER EDUCATION

DIRECTIONS: Please answer these questions by thinking about all the courses you have taught 
during the past two years. Place an X In the appropriate box to Indicate THE DEGREE OF CHANGE 
OVER THE PAST TWO (2) YEARS.

N/A -  DONT HAVE: PONT USE: NOT APPLICABLE TO MY SITUATION

In the past 2 years, the degree of change tru HAS
INCREASED

HAS NOT 
CHANGED

HAS
DECREASED

N/A

12. Student use of computers

13. The amount of time available for teacher 
planning and preparation

14. Classroom use of VCR or video equipment

15. Student use of calculators

16. Student use of manipulatives for science

17. Making observations of science or 
computer lessons by other teachers

18. Parental Involvement In science

19. Your collaboration with other teachers to develop 
science or computer education activities

20. The amount of hands-on materials available for 
science lessons

21. Use of problem-centered learning activities

22. Administrative support to Improve science 
teaching

23. Insttuctiona! time given to preparing students for 
science portions of standardized tests

24. Choice In selecting texts and other materials

25. Science-related field trips

26. Participation in science competitions

27. Attending professional meetings to upgrade 
skins

i 28. Your participation In a teacher mentor program

29. Using The Environment1 as a theme for lessons

30. Teaching scJence-technoiogy-sodety issues

31. FacSities for storing science equipment

COMMENTS:
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III. ACCESS AND USE OF INSTRUCTIONAL TECHNOLOGIES FOR MATHEMATICS

DIRECTIONS: Please mark an X In the appropriate box to rate YOUR PERSONAL DEGREE OF 
ACCESS AND USE of the following Instructional technologies during the present school year.

AVAILABLE WITH EASY ACCESS * the equipment It available to you when you need It
AVAILABLE WITH LIMITED ACCESS « the equipment la available but you may not be able to use R.

AVAILABLE BUT NOT USED « the equipment or software is available but you do not use !L 
________________ NOT AVAILABLE * the equipment Is not available to you at your schooL______

ACCESS AND USE OF: AVAILABLE
WITH
EASY

ACCESS

AVAILABLE
WITH

LIMITED
ACCESS

AVAILABLE 
BUT NOT 

USED

NOT
AVAILABLE

32. Microcomputers
33. Computer printers
34. Large group computer display
35. Modem/telecommunications
36. Video equipment
37. Networked computers
38. Flm/slide prelectors
39. General science equipment such as 

incline plane, power supply, etc.
40. Expendable supplies such as chemicals, 

glassware, batteries, ste.
41. Major pieces of science equipment such 

as lasers, projecting microscopes, etc
j 42. Measurement equipment such as 
| balances, rulers, graduated cylinders
j 43. Models, visual aids, rock samples, etc
j 44. Professional Journals and other 
| teacher curricular materials
| 45. Calculators
] 46. Tutorial software
| 47. Dril and practice software
j 4a Games software

49. SimUalion software
50. Problem-solving software
St. Graphics software
52. Interactive video discs

j 53. Other science software
COMMENTS:
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IV. GENERAL INFORMATION ABOUT SCIENCE AT YOUR SCHOOL 

DIRECTIONS: Rees* circle either YES or NO

54. Are any special efforts made at your school to encourage tamale 
and minority students to take advanced science courses?

YES NO

55. Are students at your school ablity-grouped In science? YES NO
56. Are efforts made to have female and minority role models as a 

j pert of science instruction?
YES NO

57. Ars efforts made a; your school to help students develop 
confidence In their mathematical abllties?

YES NO

58. Do you feel there is equal access for aU students to participate In 
higher or advanced level science?

YES NO

59. Are efforts made at your school to encourage persons with 
handicapping conditions to pursue science and mathematics?

YES NO

GO. Have you heard of a Florida Department of Education document 
called A Comorehenslve Plan: Imoro.lna Mathematics. Science and 
Computer Education In Florida?

YES NO

61. Has this document influenced the way you teach science in your 
classroom?

YES NO

62 . Are you aware of the location of Regional Center for Excellence In 
Mathematics. Science. Computers and Technology for your district?

YES NO

63. Have you received any services such as newsletters, workshops, 
resource materials from the Regional Center for Excellence this year?

YES NO

64. Has the curriculum changed to cover a broader range of topics? YES NO

65. Has the currictium changed to explore fewer topics in greater 
depth?

YES NO

COMMENTS:
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VI. STAFF DEVELOPMENT OPPORTUNITIES

DIRECTIONS: Please circle either YES or NO.

66. Have you IN THE PAST TWO SUMMERS OR WILL YOU THIS SUMMER participate in a staff 
development Institute regarding science or computer education?

YES NO

DIRECTIONS: Made the appropriate box

FORMAL * district provided workshop, university course, TEC, etc.
INFORMAL z Interactions you have arranged with colleagues, teacher collaboration. 

 N/A » not available or did not participate. ___________________________

In the past two school years 1 have 
participated In staff development about:

67. Problem-centered learning

FORMAL INFORMAL N/A

68. Computer applications

69. CalcUators

70. Science manlpulatives/hands-on science

71. Science teaching strategies

72. Cooperative learning

73. Science curriculum development

74. Identifying resource people in
community to enhance science lessons

75. Special-needs students

76. Science content

77. Science fair

78. 'Real-world" applications for science I
COMMENTS:

Thank you for completing and returning this questionnaire In a timely fashion.
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HIGH SCHOOL SCIENCE TEACHER QUESTIONNAIRE

SCIENCE, MATHEMATICS AND COMPUTER EDUCATION 
IN FLORIDA'S PUBLIC SCHOOLS

This survey is being sent to randomly selected high school science teachers throughout 
Florida. Your cooperation in answering the questions on this survey wB assist the Florida 
Department of Education and the Science and Mathematics Education Program at Florida State 
Universfy in understanding what is happening with respect to science and computers in Florida's 
schools.

The following questions ask for your opinions about science education and computer use 
at your high school. PLEASE CHOOSE ONE COURSE YOU TEACH THIS SCHOOL YEAR AS YOUR 
FRAME-OF-P.EFERENCE WHEN ANSWERING THESE QUESTIONS. Other questions ask about 
trends in science education at your school during the past 2 years. This survey should take 10 to 
15 minutes to complete.

BACKGROUND INFORMATION

& School:District

C. Please check the type of course you are using as your frame-of-referenca for answering this 
questionnaire: ________________________________________________________

College prep

Non-coBega prep

D. The name of this course Is:

E. Please check the box that best represents YOUR background:

African-American
Asian
Caucasian
Hispanic
Other

F. Please check the box that represents YOUR age:

Less than 30 years old
30 to 40 years old
41 to 50 years old
51 or older

Please check the box that represents YOUR years teaching high school science In this county:

3 to 5 years
6 to 15 years
16 to 25 years
26 or more years
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L INFORMATION ABOUT YOUR CLASS

DIRECTIONS: Mart: an X in the appropriate box for each question. Please think about the type or 
dass you checked on the cover sheet and answer with reference to the PRESENT SCHOOL YEAR 
(1990-1991).

ALMOST ALWAYS « 3 to 5 times per week (nearly every day)
ON FREQUENT OCCASIONS ■ 3 to 5 times per month (about once a week)

ON A FEW OCCASIONS * 6 to 10 times per year (about once a month) r  
ALMOST NEVER -  0 to 3 times per year

During this ysar, h rw often have— ALMOST
ALWAYS

ON
FREQUENT

OCCASIONS

ON A FEW 
OCCASIONS

ALMOST
NEVER

1. Science lessons Incorporated the use of 
maniptfatlves or hands-on experiences?

2. Science lessons been integrated with other 
areas of the curriculum?

3. Your students used a text whle learning 
science?

4. Electronic technologies (ag., calculators) other 
than computers been used in science lessons?

5. Students In your dass used computers for 
science?

6. Museums or other out-of-dassroom activities 
been used to enhance science lessons?

7. Historical developments In science been 
Incorporated into lessons?

a  Students worked in teams or cooperative 
groups whle learning science?

9. Students learned about science-related 
career opportunities?

10. You used alternative forms of assessment such 
as oral Interviews, student observations, 
concept maps etc. to assess science 

1 learning?

1 11. The units taught incorporated "The Environment" 
j as a theme? I
COMMENTS:
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IL TRENDS AND CHANGES IN SCIENCE AND COMPUTER EDUCATION

DIRECTIONS: Please answer these questions by thinking about ad the courses you have taught 
during the past two years. Place an X In the appropriate box to Indicate THE DEGREE OF CHANGE 
OVER THE PAST TWO (2) YEARS.

N/A -  PONT HAVE: PONT USE; NOT APPLICABLE TO MY SITUATION_______________________

In the past 2 years, the degrse of change fair HAS
INCREASED

HAS NOT 
CHANGED

HAS
DECREASED

N/A

12. Student use of computers

13. The amount of time avalable for teacher 
planning and preparation

14. Classroom use of VCR or video equipment

15. Student use of calculators

16. Student use of manipiiatlves for science

17. Making observations of science or 
computer lessons by other teachers

18. Parental involvement in science

19. Your collaboration with other teachers to develop 
science or computer education activities

20. The amount of hands-on materials avalable for 
science lessons

21. Use of problem-centered learning activities
22. Administrative support to Improve science 

teaching

23. Instructional time gr.-sn to preparing students for 
science portions of standardized tests

24. Choice in selecting texts and ether materials

25. Science-related field trips
26. Participation in science competitions

27. Attending professional meetings to upgrade 
skOs

28. Your participation in s  teacher mentor program

29. Using The Environment" as a theme for lesson:

30. Teaching sdence-technolcgy-society issues

31. Fadltles for storing science equipment

COMMENTS:
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IIL ACCESS AND USE OF INSTRUCTIONAL TECHNOLOGIES FOR MATHEMATICS

DIRECTIONS: Please marie an X In the appropriate box to rata YOUR PERSONAL DEGREE OF 
ACCESS AND USE of the following instructional technologies during the present school year.

AVAILABLE WITH EASY ACCESS * the equipment Is available to you tshcn you need IL 
AVAILABLE WITH LIMITED ACCESS « the equipment is available but you may not be able to use tt. 

AVAILABLE BUT NOT USED « the equipment or software is available but you do not use tt. 
NOT AVAILABLE » the equipment Is not available to you at your schooL

ACCESS AND USE OF: AVAILABLE
WITH
EASY

ACCESS

AVAILABLE
WITH

LIMITED
ACCESS

AVAILABLE 
BUT NOT 

USED

NOT
AVAILABLE

32. Microcomputers i
33. Computer printers
34. Large group computer display
35. Modem/telecommunications
36. Video equipment
37. Networked computers
38. Flm/sllde projectors
39. General science equipment such as 

indlne plane, power supply, etc.
40. Expendable supplies such as chemicals, 

glassware, batteries, etc.
41. Major pieces of science equipment such 

as lasers, projecting microscopes, etc
42 Measurement equipment such as 

balances, rulers, graduated cylinders
43. Models, visual aids, rock samples, etc
44. Professional journals and other 

teacher curricular materials
45. Calculators
46. Tutorial software
47. Drtl and practice software I
42 Games software
49. Simulation software
50. Problem-solving software '

51. Graphics software
| 52. Interactive video discs
J 53. Other science software

COMMENTS:
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IV. GENERAL INFORMATION ABOUT SCIENCE AT YOUR SCHOOL

DIRECTIONS: Please circle either YES or NO

54. Are any special efforts made at your school to encourage female 
and minority students to take advanced science courses?

YES NO

55. Are students at your school abllty-grouped in science? YES NO
56. Are efforts made to have female and minority role models as a 

part of science instruction?
YES NO

57. Are efforts made at your school to help students develop 
confidence In their mathematical abJ Sties?

YES NO

58. Do you feel there is equal access for an students to participate in 
higher or advanced level science?

YES NO

59. Are efforts made at your school to encourage persons with 
handicapping conditions to pursue science and mathematics?

YES NO

I
60. Have you heard of a Florida Department of Education document 

called A Comprehensive Plan: Imwovina Mathematics. Science 
and Computer Education Ip Florida?

YES NO -

61 . Has this document Influenced the way you teach science In your 
1 classroom?

YES NO

1 62. Are you aware of the location of Regional Center for Excellence In 
| Mathematics, Science. Computers and Technology for your district?

YES NO

j 63. Have you received any services such as newsletters, workshops.
| resource materials from the Regional Center for Excellence this year?

YES NO

1 64. Has the curriculum changed to cover a broader range of topics? YES NO

1 65. Has the curriculum changed to explore fewer topics in greater 
|  depth?

YE5 NO

COMMENTS:
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VL STAFF DEVELOPMENT OPPORTUNITIES

DIRECTIONS: Please circle either YES or NO.

66. Have you IN THE PAST TWO SUMMERS OR WILL YOU THIS SUMMER participale in a staff 
development institute regarding science or computer education?

I YES j NO j

DIRECTIONS: Mark the appropriate box.

FORMAL * district provided workshop, university course, TEC, etc.
INFORMAL > Interactions you have arranged with colleagues, tescher collaboration. 

 N/A x not available or did not participate.___________________________

In the past two school years 1 have 
participated in staff development about

FORMAL INFORMAL N/A

67. Problenvcentered learning

6a Computer application*

69. Calculators

70. Science manlpiiatlves/hands-on science

7t. Science teaching strategies

72. Cooperative learning
73. Science curriculum development

74. Identifying resource people in
community to enhance science lessons

75. Special-needs students

76. Science content

77. Science fair
7a. *Real-worid* applications for science

COMMENTS:
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MIDDLE SCHOOL MATHEMATICS TEACHERS QUESTIONNAIRE

SCIENCE, MATHEMATICS AND COMPUTER EDUCATION 
IN FLORIDA’S PUBLIC SCHOOLS

This survey Is being sent to randomly selected middle school mathematics teachers 
throughout Florida. Your cooperation In answering the questions on this survey wffl assist the 
Florida Department of Education and the Mathematics and Science Education Program at Florida 
State University In understanding what is happening with respect to mathematics, science and 
computers in Florida's schools.

The following questions ask for your opinions about mathematics education and computer 
use at your middle schod. Please use the present school year as your frame-of-reference when
answering these questions. Other questions ask about trends In mathematics education at your
school during the past 2 years. This survey should take 10 to 15 minutes to complete.

BACKGROUND INFORMATION

A District:___________________________________ B. School:____________________________

C. Title of course you PRIMARILY teach: _____________________________________________

D. Please check the box that best represents YOUR background:

____________ African-American______________________________

____________ Aslan_______________________________________

__________ |  Caucasian___________________________________

__________ § Hispanic_______

3 Other

E Please check the box that represents YOUR age:___________________________

1 Less than 30 years old
1 30 to 40 years old
1 41 to SO years oldI 51 or older

F. Please check the box that represents YOUR years of teaching middle school mathematics in this 
county:

1 to 2 years

3 to S years

6 to 15 years

16 to 25 years

26 or more years
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I. INFORMATION ABOUT YOUR CLASS

DIRECTIONS: Mark an X In the appropriate box for each question. Please uiink about the PRESENT 
SCHOOL YEAR (1990-1991) when answering these questions.

ALMOST ALWAYS = 3 to 5 times par week (naarfy every day)
ON FREQUENT OCCASIONS = 3 to 5 times per month (about once a week)

ON A FEW OCCASIONS * 6 to 10 times per year (about once a month)
ALMOST NEVER a 0 to 3 times per year ____________

During this year, how often have— ALMOST
ALWAYS

ON
FREQUENT

OCCASIONS

ON A FEW 
OCCASIONS

ALMOST
NEVER

1. Mathematics lessons incorporated the use of 
j maniputatives or hands-on experiences?

2. Mathematics lessons been integrated with other 
areas of the curriculum?

3. Your students used a text whle learning 
mathematics?

4. Bectronic technologies (e.g., calculators) other 
than computers been used In mathematics 
lessons?

5. Students in your class used computers for 
mathematics?

6. Museums or other out-of-dassroom activities 
been used to enhance mathematics lessons?

7. Historical developments in mathematics been 
incorporated into lessons?

I 8. Students worked in teams or cooperative 
|  groups whle learning mathematics?

1 9. Students learned about mathematics-related 
|  career opportunities?

10. You used alternative forms of assessment such 
as oral interviews, student observations, 
concept maps etc. to assess mathematics 
learning?

COMMENTS:
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II. TRENDS AND CHANGES IN MATHEMATICS AND COMPUTER EDUCATION

DIRECTIONS: Please answer these questions by thinking about all the course* you have taught 
during the past two years. Place an X In the appropriate box to Indicate THE DEGREE OP CHANGE 
OVER THE PAST TWO (2) YEARS.

N/A -  PONT HAVE; PONT USE; NOT APPLICABLE TO MY SITUATION

In the past 2 years, the degree of change In: HAS
INCREASED

HAS NOT 
CHANGED

HAS “ 
DECREASED

N/A

11. Student use of computers

12. The amount of time avaiabie for teacher 
planning and preparation

13. Classroom use of VCR or video equipment

14. Student use of calculators

15. Student use of manipUatives for mathematics

16. Making observations of mathematics or 
computer lessons by other teachers

17. Parental involvement In mathematics

18. Your collaboration with other teachers to develop 
mathematics or computer education activities

19. The amount of hands-on materials avaiabie for 
mathematics lessons

20. Use of problem-centered learning actMtlet

21. Administrative support to improve math teaching

22. Instructional time given to preparing students for 
mathematics portions of standardized tests

23. Choice In selecting texts and ether materials

24. Mathematics-related field trips

25. Participation in mathematics competitions

26. Attending professional meetings to upgrade 
skits

27. Your participation In a teacher mentor program 1
COMMENTS:
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III. ACCESS AND USE OF INSTRUCTIONAL TECHNOLOGIES FOR MATHEMATICS

DIRECTIONS: Please mart: an X b  the appropriate box to rate YOUR PERSONAL DEGREE OF 
ACCESS AND USE of the following Instructional technologies during the present school year.

AVAILABLE WITH EASY ACCESS * the equipment is available to you when you need !L 
AVAILABLE WITH LIMITED ACCESS *= the equipment la available but you may not be able to use ft. 

AVAILABLE BUT NOT USED = the equipment or software is available but you do not use ft. 
 NOTAVAILABLE » the equipment Is not available to you at your school______

ACCESS AND USE OF: AVAILABLE
WITH
EASY

ACCESS

AVAILABLE
WITH

LIMITED
ACCESS

AVAILABLE 
BUT NOT 

USED

NOT I
AVAILABLE 1

28. Microcomputers

29. Computer printers

80. Large group computer display

31. Modem/telecommunications

32. Video equipment

33. Networked computers

34. Flm/slide projectors

35. Mathematics manlpUatlves such 83 
metric measurement Instruments, 
geometric models, etc.

36. Professional journals and other 
teacher curricular materials

37. Calculators

8 38. Tutorial software

8 39. DriU and practice software

|  40. Games software

Q 41. Simulation software

| 42. Problem-solving software

1 43. Programming software (BASIC, etc.)

|  44. Graphics software

I 45. Other mathematics software --------------
COMMENTS:
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IV. GENERAL INFORMATION ABOUT MATHEMATICS AT YOUR SCHOOL 

DIRECTIONS: Please circle either YES or NO

46. Are any special efforts made at your school to encourage female 
and minority students to take advanced mathematics courses?

YES NO

47. Are students at your school abllty-grouped In mathematics? YES NO

4o. Are efforts made to have female and minority role models as a 
part of mathematics Instruction?

YES NO

49. Are efforts made at your school to help students develop 
confidence In their mathematical abHlties?

YES NO

SO. Do you feel there is equal access for all students to participate In 
higher or advanced level mathematics?

YES fclfk

51. Are efforts made at your school to encourage persons with 
handicapping conditions to pursue science and mathematics?

YES NO

52. Have you heard of a Florida Department of Education document 
called A Comwehensive Plan: Imorwino Mathematics. Science 
and ComDuter Education In Fiorida?

YES NO

53. Has this document influenced the way you teach mathematics or 
science In your classroom?

YES NO

54. Are you aware of the location of Regional Center for Excellence in 
Mathematics, Science, Computers and Technology for your district?

YES NO

55. Have you received any services such as newsletters, workshops, 
resource materials from the Regional Center for Excellence this year?

YES NO

56. Has the curriculum changed to cover a broader range of topics? YES NO

57. Has the curriculum changed to explore fewer topics in greater 
depth?

YES NO
-----------------1

COMMENTS:

Mddl* School Quettioonftirt -  P«g«5
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V. STAFF DEVELOPMENT OPPORTUNITIES

DIRECTIONS: Please circle either YES or NO.

58. Have you IN THE PAST TWO SUMMERS OR WILL YOU THIS SUMMER participate in a staff 
development Institute regarding mathematics or computer education?

YES NO

DIRECTIONS: Made the appropriate box.

FORMAL = district provided workshop, university course, TEC, etc.
INFORMAL = interactions you have arranged with colleagues, teacher collaboration. 

N/A -  not available or did not participate.

In the past two school years 1 have 
participated In a staff development workshops 
about

FORMAL INFORMAL N/A

59. Problem-centered learning

60. Computer applications

61. Calculators

62. Math manipulatives

63. Mathematics teaching strategies

64. Cooperative learning

65. Mathematics curriculum development

66. Identrylng resource people In community 
to enhance mathematics lessons

67. Special-needs students

68. Mathematics content

69. Mathematics competitions

70. “Real-world' applications for mathematics

COMMENTS:

Thank you for completing and returning this questionnaire in a timely fashion.

MiddJa School Mathematics Questionnaire -  Pape 6
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HIGH SCHOOL MATHEMATICS TEACHERS QUESTIONNAIRE

MATHEMATICS, SCIENCE AND COMPUTER EDUCATION 
IN FLORIDA’S PUBLIC SCHOOLS

This survey is being sent to randomly selected high school mathematics teachers 
throughout Florida. Your cooperation in answering the questions on this survey w l assist the 
Fkxida Department of Education and the Mathematics and Science Education Program at Florida 
State Unhrersfiy In understanding what is happening with respect to mathematics and computers In 
Florida's schools.

The following questions ask for your opinions about mathematics education and computer 
use at your high school. PLEASE CHOOSE ONE COURSE YOU TEACH THIS SCHOOL YEAR AS 
YOUR FRAME-OF-REFERENCE WHEN ANSWERING THESE QUESTIONS. Other questions ask 
about trends In madiamatics education at your school during the pest 2 years. This survey shoUd 
take 10 to 15 minutes to complete.

A. District

BACKGROUND INFORMATION

___________ B. School:

C. Please check the type of course you are using as your frame-of-reference for answering this 
questionnaire:_______________________________________________

College prep_________________________E 3 Noncollege prep ]
D. The name of this course is:

E Please check the box that best represents YOUR background:

African-American
Asian
CaucasianI HispanicI Other

F. Please check the boot that represents YOUR age:

Less than 30 years old
30 to 40 years old
41 to 50 years old
51 or older

G. Please check the box that represents YOUR years of teaching high school mathematics in this county:

1 to 2 yeara
3 to 5 years
6 to 15 years

26 or more years
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L INFORMATION ABOUT YOUR CLASS

DIRECTIONS: Marie an X In the appropriate box for each question. Please think about the PRESENT 
SCHOOL YEAR (1990-1991) when answering these questions.

ALMOST ALWAYS * 3 to 5 tiroes par week (nearly every day)
ON FREQUENT OCCASIONS ■ 3 to 5 times per month (about once a week)

ON A FEW OCCASIONS ■ 6 to 10 times per year (about once a month) 
_______________________ ALMOST NEVER » 0 to 3 tiroes par yssr_____________________________

During this year, how often have— ALMOST
ALWAYS

ON
FREQUENT

OCCASIONS

ON A FEW 
OCCASIONS

ALMOST
NEVER

1. Mathematics lessons incorporated the use of 
manipulative* or hands-on experiences?

2. Mathematics lessons been Integrated with other 
areas of the curriculum?

3. Your students used a text whle learning 
mathematics?-

4. Electronic technologies (e.g.. calculators) other 
than computers been used in mathematics 
lessons?

5. Students In your dass used computers for 
mathematics?

6. Museums or other out-of-classroom activities 
been used to enhance mathematics lessons?

7. Historical developments In mathematics been 
incorporated into lessons?

a  Students worked in teams or cooperative 
groups whSe learning mathematics?

9. Students teamed about mathematics-related 
career opportunities?

10. You used alternative forms of assessment such 
as oral interviews, student observations, 
concept maps etc. to assess mathematics 
learning?

COMMENTS:

Mgh School Mttfttmatics Ouaatioonaira -  Page 2
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H. TRENDS AND CHANGES IN MATHEMATICS AND COMPUTER EDUCATION

DIRECTIONS: Please answer these questions by thinking about all the courses you have taught 
during the past two years. Place an X in the appropriate box to Indicate THE DEGREE OP CHANGE 
OVER THE PAST TWO (2) YEARS.

N/A » PONT HAVE; PONT USE; NOT APPLICABLE TO MY SITUATION______________________

In the past 2 years, the degree of change In: HAS
INCREASED

HAS NOT 
CHANGED

HAS
DECREASED

N/A

11. Student use of computers

12. The amount of time avaiabie for teacher 
planning and preparation

13. Classroom use of VCR or video equipment

14. Student use of calculators

IS. Student use of manipulaitves for mathematics
16. Making observations of mathematics or 

computer lessons by other teachers
17. Parental Involvement In mathematics

18. Your collaboration with other teachers to develop 
mathematics or computer education activities

19. The amount of hands-on materials avaiabie for 
mathematics lessons

20. Use of problem-cantered learning activities

21. Administrative support to Improve math teaching
22. Instructional time given to preparing students for 

mathematics portions of standardized tests

23. Choice in selecting texts and other materials

24. Mathematics-related field trips

25. Participation in mathematics competitions

26. Attending professional meetings to upgrade 
i skills

|  27. Your participation In a teacher mentor program

COMMENTS:

K gh School Msttemstics Questionnaire -  Pag* 3
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IIL ACCESS AND USE OF INSTRUCTIONAL TECHNOLOGIES FOR MATHEMATICS

DIRECTIONS: Please nark an X in tha appropriate box to nta YOUR PERSONAL DEGREE OF 
ACCESS AND USE of the following instructional technologies during the present school year.

AVAILABLE WITH EASY ACCESS * tha equipment is available to you when you need tt. 
AVAILABLE WITH LIMITED ACCESS » the equipment Is available but you may not be able to use tt. 

AVAILABLE BUT NOT USED » the equipment or software is available but you do not use tt. 
_______________________ NOT AVAILABLE « the equipment Is not svaHeble to you at your schooL

ACCESS AND USE OF: AVAILABLE
WITH
EASY

ACCESS

AVAILABLE
WITH

LIMITED
ACCESS

AVAILABLE 
BUT NOT 

USED

NOT
AVAILABLE

28. Microcomputers

29. Computer primers

30. Large group computer display

31. Modem/telecommunications

32. Video equipment

33. Networked computers
34. Flm/sllda projectors

35. Mathematics manlpulatives such as 
metric measurement instruments, 
geometric models, eta

36. Professional journals and cSar 
teacher curricular materials

37. Calctiators

3a Tutorial software

39. DtV and practice software

40. Games software
41. Simulation software

42. Problem-solving software

43. Programming software (BASIC, etc.)

44. Graphics software

45. Other mathematics software

COMMENTS:

hfifiti School Mathematics Questionnaire -  Page 4
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fV. GENERAL INFORMATION ABOUT MATHEMATICS AT YOUR SCHOOL 

DIRECTIONS: Please circle either YES or NO

46. Are any special efforts made at your school to encourage female 
and minority students to take advanced mathematics courses?

YES NO

47. Are students at your school abOtty-grouped in mathematics? YES NO
48. Are efforts mads to have female and minority rale models as a 

pan cl mathematics InsSucdon?
YES NO

49. Are efforts made at your school to help students develop 
confidence h their mathematical abtitles?

YES NO

50. Do you feel there Is equal access for an students to participate in 
higher or advanced level mathematics?

YES NO

51. Are efforts made at your school to encourage persons with 
handicapping conditions to pursue science and mathematics?

YES NO

52. Have you heard of a Florida Department of Education document 
called A Comorehensive Plan: Imorovina Mathematics. Science 
and Comouter Education In Florida?

YES NO

53. Has this document influenced the way you teach mathematics or 
science in your classroom?

YES NO

54. Are you aware of the location of Regional Center for Excellence in 
Mathematics. Science. Computers and Technology for your district?

YES NO

55. Have you received any services such as newsletters, workshops,
| resource materials from the Regional Center for Excellence this year?

YES NO

56. Has the curriculum changed to cover a broader range of topics? YES NO

57. Has the curriculum changed to explore fewer topics In greater 
depth?

YES NO

COMMENTS:

Kgti School MaSMnutfcs QuutSonruira -  Pago 5
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V. STAFF DEVELOPMENT OPPORTUNITIES

 DIRECTIONS: Please drde either YES or NO.______________________________________

S& Hava you IN THE PAST TWO SUMMERS OR WILL YOU THIS SUMMER pertldpels In t  staff 
development Institute regarding mathematics or computer education?

1_____________ — _____________ ________ 22________

DIRECTIONS: Mark the appropriate box.

FORMAL » district provided workshop, university course, TEC, etc.
INFORMAL « Interactions you have arranged with colleagues, teacher collaboration. 

 N/A » not available or did not partldpats._________________________

In the past two school years 1 have 
participated In a staff development workshops 
about

FORMAL INFORMAL N/A

59. Problem-centered learning

60. Computer applications

61. Calculators

62. Math manlptiatlves

63. Mathematics teaching strategies
64. Cooperative learning

KS. Mathematics cuniculum development

65. identifying resource people In community 
to enhance mathematics lessons

67. Spedal-needs students

68. Mathematics content

69. Mathematics competitions

70. "R sal-world" applications for mathematics

COMMENTS:

Thank you for completion and returning this questionnaire In a timely fashion

Ugh School UUMmttlcs OuMSonmk* -  Pag* «
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Mathematics Supervisor Questionnaire

D istric t:   G rade Levels Supervised:

P o s itio n /T itle : _________________________________________________________________

I. 'Trends and Changes in Mathematics ‘Education
Please respond to the following statements with respect to the state ot mathematics education in 
your district during the p as t 2 years. II a  question is not applicable, please indicate N/A.

(Please Circle One Number on Each Line)

H as H as Not H as  N/A
In c re a s e d  C h a n g e d  D e c re a s e d

1. The amount ot hands-on/manipulative mathematics 1 2 3 4 5 6
equipment available tor the elementary student use in
your district

2. Tne amount ot hands-on/nanipulative mathematics 1 2 3 4 5 6
equipment available tor the secondary student use in
your district

3. instructional time used tor preparing £lem £Dlaa school 1 2 3 4 5 6
students to take standardized mathematics tests

4. Instructional time used tor preparing sficaoslaa school 1 2 3 4 5 6
students to take standardized mathematics tests

5. The tunds available tor purchasing mathematics materials 1 2 3 4 5 6

6. Computer and other technology use by students in the 1 2 3 4 5 6
elementary schools

7. The availability of computers (or student use in the 1 2 3 4  5 6
secondary schools

8. Collaborative ettorts among elementary school teachers to 1 2 3 4  5 6
develop mathematics or computer activities

9. Collaborative ellotls amone secondary school teachers to 1 2 3 4 5 6
develop mathematics or computer activities

Matfieirjsties Supervisor  *• ITcgt I
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(Please Circle One Number on Each Line)

Has Has Not Has N/A
Increased Changed Decreased

10. Teacher participation in a  lead teacher or mentor teacher 1 2 3 4 5 6
program

11. Elementary schoolteacher use ot alternative Instructional 1 2 3 4 5 6
strategies (e.g. cooperative learning) as a pan of
mathematics instruction

12. Secondary school teacher us6 ot alternative instructional 1 2 3 4 5 6
strategies (e.g. cooperative learning) as a  pan of
m ahemaics instruction

Please describe briefly any district activities which 
encouraged teachers to use a  variety of teaching strategies:

13. E lem en ta ry  school teacher use  of alternative forms ot 1 2 3 4 5 6
assessm ent such a s  oral interviews, portfolios, students
observations, or concept maps to assess mathematics 
learning

14. S e c o n d a ry  school teacher use of alternative forms of 1 2 3 4 5 6
assessm ent such a s  oral interviews, portfolios, student
observations, or concept maps to assess mathematics 
learning

Please describe briefly any changes to assessm ent 
practices in your district during the past two years:

15. Special efforts or incentives to encourage female and 1 2 3 4 5 6
minority elementary school students to participate in
mathematics.

16. Special efforts or incentives to encourage female and 1 2 3 4  5  6
minority secondary school students to participate in
mathematics.

Please describe specific actions taken in your district 
with respect to encouraging female and minority 
students in mathematics:

OA&trumatizs Supcnisar  •• 2
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II. Information ahout Mathematics ‘Education Resources
T extbooks

elementary Level

17. Name of m athem atics series:__________________________________ ,_________

18. Publisher & Copyright Date:____________________________________________

Middle Level

19. Name of m athem atics s e r i e s : ________________________________________

20. Publisher & Copyright Date:_____________________________________________

Hicih School Level

2 1 . Name of m athem atics series:____________________._______________________

22. Publisher & Copyright Date:_____________ ________________________________

23. tt your district has a  policy on how elementary and secondary teachers are expected to use 
mathematics textbooks, please describe the policy briefly.

Curriculum

Other than the textbooks series, has your district adopted a  curriculum for mathematics?

24. The district's elementary mathematics curriculum is:

Please circle answ er Purchased or Locally Developed

25. Name & Publisher if purchased:______________________ ___________________

26. The district's middle level mathematics curriculum is:

Please circle answ er Purchased or Locally Developed

27. Name & Publisher if p u r c h a s e d : ___________________________________

M athematics Supervisor  --  'I’ssjr 3
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28. The district's high school level mathematics curriculum is:

P lease circle answ er Purchased or Locally Developed

29. Nam e & Publisher it purchased:.

30. Have e le m e n ta l and/or secondary teachers been encouraged to integrate mathematics into other 
areas ol the curriculum (e.g.. mathematics, social mathematicss. etc.)?

YES NO

It yes. p lease describe soecitic actions taken in the district to encourage such integration.

31. Do any ot the mathematics curriculum guides tor your district currently use "the environment" as a 
them e? It so. please tell which levels and provide examples ot how "the environment" is used.

32. What is your district policy, if any. regarding time spent on mathematics instruction at the elementary 
and/or secondary levels? How. it at all. has this policy changed over the past two years?

33. P lease describe briefly in what ways, it any. the elementary and /or secondary mathematics curricula 
have changed in the past two years.

Comprehensive Plan

34. H ave you h eard  of a  Florida Departm ent of Education docum ent called A Com prehensive Plan: 
improving M athem atics. M athematics and  C om puter Education in Florida?

YES NO
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35. If yes. please describe some specific ways this plan has inlkjenced. 1 1 has at all, the way mathematics 
is taught in your district.

Regional Centers ot Excellence

Please indicate whether you or your teachers have received any of the following services from your 
Regional Center of Excellence during the past school year?

36. Newsletter(s) YES NO

37. Technical Advice YES NO

38. Staff Development Opportunities YES NO

39. Information about Curriculum YES NO
Resources

40. Assistance in Implementing
Florida's Comprehensive Plan YES NO

41. Information about Science//
Mathematics Education Research YES NO

42. Assistance in Establishing Partner­
ships with Local Businesses YES NO

43. To what extent are you satisfied, in general, with the services of your Regional Center?

NOT SERVICES HIGHLY
SATISFIED ADEQUATE SATISFIED

44. Please describe which services, if any. you have found to be especially useful to the teachers in your 
district. Please be specific a s  to why these services were useful.

C om m unity R e s o u rc e s

45. Please list the museums, environmental education centers, or other community locations, il any. that 
have been utilized to enhance mathematics lessons in your district during the past two years?

M athematics Supervisor Tegt S
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III. State and federal Initiatives

It a  question is not applicable, please leave it blank.

P leas: indicate to what extent the following initiatives have impacted the mathematics program in your 
district.

46. Summer Inservice Institutes very
helpful

somewhat
helpful

net
helpful

47. Elementary Mathematics and Science 
Teacher Enhancement (MSTET)

very
helpful

somewhat
helpful

not
helpful

48. i eschar Guest very
helpful

somewhat
helpful

not
helpful

49. Teacher Stipends very
helpful

somewhat
helpful

not
helpful

50. Eisenhower Program (Title II) very
helpful

somewhat
helpful

not
helplul

51. Regional Centers of Excellence very
helpful

somewhat
helpful

not
helpful

52. Summer Camps very
helpful

somewhat
helpful

not
helpful

53. Mathematics and Science Partnership 
Challenge Grants

very
helpful

somewhat
helpful

not
helpful

54. 4 R s  R ecyc lin g  A w a r e n e ss  Curriculum very
helpful

somewhat
helpful

not
helpful

55. Blueprint for C areer Preparation 
Schools

very
helpful

somewhat
helpful

nol
helpful

56. Model Technology Schools very
helpful

somewhat
helpful

not
helpful

57. Florida Instructional Technology 
Challenge Grant Program

very
helpful

somewhat
helplul

noi
helplul

M atfiem nius Supervisor  •• 2 o g t &
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58. Mentor Teacher Projects

59. Incentives for Increased Student
Enrollment in Upper Level 
Mathematics Courses

60. FAMU's Center for Minorities in
Science and Technology

61. Florida Chamber of Commerce's
Star Maker Program

62. DOE's S h a r in g  S u c c e s s  in
Florida: M athem atics, S c ie n c e  
a n d  C o m p u te r  E duca tion

very  somewhat not
helpful helpful helpful

very somewhat not
helpful helpful helplul

very somewhat not
helplul helpful helpful

very somewhat not
helpful helpful helpful

very somewhat not
helpful helpful helpful

IV. Qualified Teachers

Does your schoo l district find it difficult to  hire fully Qualified fcertifiedl s e c o n d a ry  te a ch e rs  tor 
vacancies in e ac h  of th e  following areas:

63. Mathematics YES NO

64. Computer Science YES NO

65 Honors/Advanced Placement YES NO
Mathematics Courses

Thank You for Helping 
Improve Mathematics 
Teaching and Learning in 
Florida

M atfum otizs Supervisor •• ?G£t 7
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D istric t:   G rade Levels Superv ised :

P o sitio n /T itle : _________________________________________________________________

I. Trends and Changes in Science ‘Education

2 58

Please respond to the following statem ents with respect to the sta te ol science education in your 
district during  th e  p a s t 2  y ears. II a  question is not applicable, please indicate N/A.

(Please Circle One Number on Each Line)

Has Has N ot Has N/A
In c r e a s e d  C h a n g e d  D e c re a s e d

1. The amount ol hands-on/manipulative science 1 2 3 4 5 6
equipment available lor the elementary student use in
your district

2. The amount ot hands-on/manipulative science 1 2 3 4 5 6
equipment available for the secondary student use in
your district

3. instructional time used for preparing elementary school 1 2 3  4 5 6
students to  take standardized science tests

4. Instructional time used for preparing secondary school 1 2 3  4 5 6
students to take standardized science tests

5. The funds available ior purchasing science materials 1 2 3  4 5 6

6. Compuler and other technology use  by students in the 1 2 3  4 5 6
elementary schools

7. The availability of computers for student u se in the 1 2 3 4 5 6
secondary schools

8. Cnllahoralive efforts amono elementary school teachers to 1 2  3  4 5 6
develop science or computer activities

9. Collaborative efforts among secondary school teachers to 1 2 3  4 5 6
develop science or computer activities

S c v n u  Supervisor Qucstionncuc -  Tsgc 1

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

259

(Please Circle One Number on Each Line)

Has Has Not Has N/A
Increased Changed D ecreased

10. Teacher participation in a  lead teacher or mentor teacher 1 2 3 4 5 6
program

11. Elementary school teacher use oi alternative instructional 1 2 3 4 5 6
strategies (e.g. cooperative learning) a s  a  part ot science
instruction

12. Secondary school teacher use o( alternative instructional 1 2 3 4 5 6
strategies (e.g. cooperative learning) a s  a  part of science
instruction

Please describe briefly any district activities which 
encouraged teachers to use a  va- ety of teaching strategies:

13. Elementary school teacher use o( alternative forms of 1 2 3 4 5 6
assessm ent such a s  oral interviews, portfolios, students
observations, or concept maps to a ssess  science learning

14. Secondary school teacher use of alternative forms of 1 2 3 4 5 6
assessm ent such a s  oral interviews, portfolios, student
observations, or concept maps to a ssess  science learning

Please describe briefly any changes to assessm ent 
practices in your district during the past two years:

15. Special efforts or incentives to encourage female and 1 2 3 4 5 6
minority elementary school students to participate in
science

16. Special efforts or incentives to encourage female and 1 2 3 4 5 6
minority secondary school students to participate in
science.

Please describe specific actions taken in your district 
with respect to encouraging female and minority 
students in science:

S a en zs  Supervisor Questionnaire • •  fa g e  2
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II. Information aBout Science 'Education Resources 
Textbooks

P l« m en ta rv 1  ev e l

17. Name of the science series:_______________________________________________

18. Publisher & Copyright Date:______________________________________________

Middle Level

19. Nam e of science series:__________________________________________________

20. Publisher & Copyright Date:_______________________________________________

Hioh School Level

21 . N am e of science series:__________________________________________________

22 . Publisher & Copyright Date:_______________________________________________

23. If your district has a  policy on how elementary and secondary teachers are expected to use science 
textbooks, p lease describe the policy briefly.

Curriculum

Other than the textbooks series, has your district adopted a  curriculum for science?

24. The district's elementary science curriculum is:

Please circle answer: Purchased or Locally Developed

25. Name & Publisher if purchased:_________________________________________

26. The district's middle level science curriculum is:

P lease circle answer: Purchased or Locally Developed

27. Name & Publisher if purchased: ___________________________________

S eienu  Supervisor Questionnaire •• “Page S

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

261

28. The district’s  hioh school level science curriculum is:

P lease circle answer: Purchased or Locally Developed

29. Name 4  Publisher if purchased:__________________________________________

30. Have elementary and/or secondary teachers been encouraged to integrate science into other areas of 
the curriculum (e.g.. mathematics, social sciences, etc.)?

/

YES NO

If yes. please describe specific actions taken in the district to encourage such integration.

31. Do any of the science curriculum guides for your district currently use  The environment" a s  a  theme? 
If so, please tell which levels and provide examples of how "the environment" is used.

32. What is your district policy, if any. regarding time spent on science instruction at the elementary and ’or 
w n n ria rv  levels? How, if at an. has this policy changed over the past two years?

33. Please describe briefly in what ways, if any, the elementary and /or secondary science curricula have 
changed in the past two years.

C o m p re h e n s iv e  P lan

34. Have you heard ol a  Florida Department of Education document called A Comprehensive Plan: 
Improvino Mathematics. Science and Computer Education in Florida?

YES NO

Science Supervisor Questionnaire *♦ fftoje 4
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35. If yes. please describe som e specific ways this plan has influenced, if * has at all. the way science is 
taught in your district.

Regional Centers of Excellence

Please indicate whether you or your teachers have received any of the lollowing services from your 
Regional Center of Excellence during the past school year?

36. Newsletters) YES NO

37. Technical Advice YES NO

38. Staff Development Opportunities YES NO

39. Information about Curriculum YES NO
Resources

40. Assistance in Implementing
Florida's Comprehensive Plan YES NO

41. Information about Science/ ‘
Mathematics Education Research YES NO

42. Assistance in Establishing Partner­
ships with Local Businesses YES NO

43. To what extent are you satisfied, in general, with the services of your Regional Center?

NOT SERVICES HIGHLY
SATISFIED ADEQUATE SATISFIED

44. Please describe which services, if any. you have found to be especially useful to the teachers in your 
district. Please be specific a s  to why these services were useful.

Community Resources

45. Please list the museums, environmental education centers, or other community locations, if any. that 
have been utilized to enhance science lessons in your district during the past two years?

Science Supervisor Questionnaire •• 'Sage 5
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III. State an d  federa l Initiatives

tt a  question is net applicable, please leave it blank.

Please indicate to what extent the following initiatives have impacted the science program in your district.

46. Summer Inservice Institutes very somewhat not
helpful helpful helpful

47. Elementary Mathematics and Science very somewhat not
Teacher Enhancement (MSTET) helpful helpful helplul

48. Teacher Quest very somewhat not
helpful heipful helpful

49. Teacher Stipends very somewhat not
helpful helpful helpful

50. Eisenhower Program (Title II) very somewhat not
helpful helpful helpful

51. Regional Centers ot Excellence very somewhat not
helpful helpful helpful

52. PECO funds for science laboratories very some'.vhat not
helpful helpful helptul

53. High Cost Science Lab Materials very somewhat not
helpful helpful helpful

54. Summer Camps very somewhat not
helpful helpful helpful

55. Mathematics and Science Partnership very somewhat net
Challenge Grants helpful helptul helpful

56. State Science Fair very somewhat not
helpful helpful helpful

57. 4 R s  R e c y c lin g  A w a r e n e ss  Curriculum very somewhat not
helpful helpful helpful

53. B lueprin t for C a re e r  Preparation very somewhat not
Curricukjm helpful helplul helplul

59. Model Technology Schools very somewhat not
helpful helpful helplul

60. Florida Instructional Technology very somewhat not
Challenge Grant Program helpful helplul helpful

61. Mentor Teacher Projects very somewhat not
helpful hsipiu: helplul

Science Supervisor Questionnaire -• Tagc S
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62. Summer Honors Science Symposium

63. Incentives tor Increased Student
Enrollment in Upper Level Science 

C a sse s

64. FAMU's Center for Minorities in
Science and Technology

65. Florida Chamber o( Commerce's
Star Maker Program

66. DOE'S S h a r in g  S u c c e s s  in
Florida: M athem atics. S c ien ce  
a n d  C o m p u te r  Education

very somewhat not
helplul helpful helplul

very somewhat not
helpful helpful helpful

very somewhat not
helpful helpful helpful

very somewhat not
helpful helpful helpful

very somewhat not
helpful helpful helpful

IlS. QuaCified 'Teachers
Does your school district find it difficult to hire fully qualified fcertHiedt secondary  teachers for 
vacancies in each of the following areas:

67. Biology YES NO

68. Chemistry YES NO

69. Physics YES NO

70. Physical Science YES NO

71. Life Science YES NO

72. Earth/Space Science YES NO

73. Honors/Advanced Placement YES NO
Science Courses

Thank You for Helping 
Improve Science Teaching 
and Learning in Florida

S c u n u  Supervisor Questionnaire  • •  Vcgc 7
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BIOGRAPHICAL SKETCH

EDUCATION AND CERTIFICATION

Degree Date Institution Major

Doctor of 
Philosophy

1992 Florida State 
University
Dr. Kenneth G. Tobin, 
Major Professor

Science Education 
Minors: Chemical 
Oceanography, Qualitative 
Research, Teacher Education

Master of 
Science

1987 State University of 
New York, College at 
Oswego
Dr. J. Nathan Swift, 
Major Professor

Science Education and 
Affective Education

Bachelor of 
Science

1985 State University of 
New York, College at 
Oswego

Earth Sciences Education

Certification
Teacher

Permanent Teaching Certificate, New York State Public School' 
Earth Science, Physics, General Science

TEACHING EXPERIENCE

Dates Level Institution Position

1989-
1992

University Florida State 
University 
Department of 
Curriculum & 
Instruction

Instructor / Graduate 
Assistant

1989-
1990

Middle & 
High School

Florida State 
University 
Developmental 
Research School

2 7 0

University School Science 
Instructor
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1985-
1989

High School Mexico Academy and 
Central Schools

Science Teacher 
High School

1987-
1989

1984-
1989

Elementary 
& Middle 
School

University

State University of 
New York at Oswego 
Sheldon Institute for 
Gifted Children

State University of 
New York at Oswego 
Elementary & 
Secondary Education 
Teaching Assistant

Science and Computer 
Instructor

RESEARCH EXPERIENCE

Grant
Writing

Research 
Projects — 
Education

Wrote proposal and received $26,250 with Kenneth Tobin and 
Kenneth Shaw from Florida Department of Education for the 
continued evaluation of The Comprehensive Plan for Improving 
Mathematics, Science, and Computer Education in Florida.
Authored funded proposal to acquire two Macintosh computers to be 
used in science teacher education.
Part of collaborative team from University of Georgia and Florida 
State that wrote a proposal to NSF regarding history and 
philosophy of science.
Assisted Kenneth Tobin with a proposal to NSF to study middle- 
level science teacher learning and curricular change.
Assisted team from Classroom Interaction Research Laboratory at 
SUNY-Oswego in seeking funding from local and national agencies.

Evaluated the implementation of a state mathematics and science 
policy.
Part of team that established and maintained Professional 
Development Schools.
Examined the role of early field experiences in science teacher 
education.
Investigated practical and theoretical concerns about alternative 
modes of assessment for science students and prospective 
teachers.
Explored science teachers’ understandings of cooperative learning 
and project-oriented learning as alternatives to traditional 
instruction.
Evaluated and redeveloped undergraduate science education 
courses to be consistent with modem learning theories.
Investigated teachers’ understandings about the use of technology 
to enhance learning, as part of Enhancing Mathematics and Science
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Teaching project.
• Part of team that redeveloped introductory, non-majors 

geology/earth sciences courses at FSU.
• Part of team that organized First History and Philosophy of Science 

and Science Teaching Conference.
• Investigated teachers’ understandings of and values about wait 

time in grade 9 science classes 5 years after participating in a wait 
time training program.

• Part of team exploring role of wait time and enhanced discussion 
skills on achievement and attitude in high school biology and 
chemistry classes.

Research • Developed procedure to determine 2iopo activity in low-level
Projects — environmental water samples utilizing liquid scintillation (PERALS)
Science alpha-spectroscopy.

• Part of team assessing the effects of phosphate mining on local 
groundwater systems in central and southwestern Florida via 
uranium-series radio-chemistry.

Researcher • Project Manager for first evaluation of the implementation of
Roles Florida’s Comprehensive Plan. Designer of data collection and

analysis procedures.
• Author of technical reports, final reports, and research papers.
• Data manager and computer programmer for data reduction routines 

using statistical packages such as SPSS.
• Presenter of research findings at national and local meetings.
• Research equipment coordinator

Research • Teacher learning and how that relates to curriculum change and
Interests school/cultural change

• The role of early field experience in teacher education
• The impact of educational policy on teaching and learning
• Constructivism and its relation to teaching and learning.

PUBLICATIONS

Dana, T. M., Perkins, R., Ledford, K., & St.Pierre, M. (submitted, Jan. 1992). 
Newton’s laws of motion: May the force be with your students’. Science and Children.

Dana, T. M. & Davis, N.T. (in press). Considering constructivism for improving 
mathematics and science teaching and learning. In KLG.Tobin (ed.), Constructivist 
Perspectives on the Learning of Mathematics and Science, American Association for 
the Advancement of Science, Washington, DC.

Dana, T. M. (1992 - in progress). Achieving Comprehensive Curriculum Reform: An 
Analysis of the Implementation of The Comprehensive Plan for Improving
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Mathematics, Science, and Computer Education in Florida. (Doctoral dissertation, 
Florida State University, Dr. Kenneth Tobin, Major Professor).

Dana, T. M., Tobin, FL, Engler, P., & Shaw, K. (1991). Evaluating the implementation 
of Florida’s Comprehensive Plan for Improving Mathematics, Science, and Computer 
Education: Final Report. Tallahassee, FL: Florida State University, Mathematics 
and Science Education Program.

Dana, T.M., Lorsbach, A.W., Hook, K.S., & Briscoe, C. (1991). Showing what they 
know: Student assessment in a new age of science education. In S. Malcolm & G. 
Kulm (eds.), Science Assessment in the Service of Instruction (pp. 331-337), 
American Association for the Advancement of Science, Washington, DC.

Dana, T. M. (1991). A grade three teacher’s journey in learning to use computers in 
her classroom. In A. Lorsbach (ed.), Hot Topic: Using Technology to Enhance 
Mathematics and Science Learning. Tallahassee, FL: State of Florida Department of 
Education.

Dana, T. M. (1990). The history and philosophy of science: What does it mean for the 
science classroom? The Australian Science Teachers Journal, 36(1), 21-26.

Dana, T.M. (1987). The Persistent Effects of Training in Wait Time: Case Studies of 
Two Earth Science Teachers. Unpublished master’s thesis, State University of New 
York, Oswego. Dr. J. Nathan Swift, Major Professor.

TECHNICAL AND RESEARCH REPORTS

Dana, T. M. (1991). How we are doing: A report card on mathematics, science, and 
computer education in Florida (Technical Report #12). Tallahassee, FL: Florida 
State University, Mathematics and Science Education Program.

Dana, T.M. & Nichols, S.E. (1991). Mathematics, science, and computer education in 
Florida elementary schools (Technical Report #1). Tallahassee, FL: Florida State 
University, Mathematics and Science Education Program.

Dana, T.M. & Nichols, S.E. (1991). Mathematics and computer education in Florida 
middle schools (Technical Report #2). Tallahassee, FL: Florida State University, 
Mathematics and Science Education Program.

Dana, T.M. & Nichols, S.E. (1991). Mathematics and computer education in Florida 
high schools (Technical Report #3). Tallahassee, FL: Florida State University, 
Mathematics and Science Education Program.

Dana, T.M. & Nichols, S.E. (1991). Science and computer education in Florida 
middle schools (Technical Report #4). Tallahassee, FL: Florida State University, 
Mathematics and Science Education Program.
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Dana, T.M. & Nichols, S.E. (1991). Science and computer education in Florida high 
schools (Technical Report #5). Tallahassee, FL: Florida State University, 
Mathematics and Science Education Program.

Nichols, S.E. & Dana, T.M. (1991). What teachers say about mathematics, science, 
and computer education: Quotes and vignettes to support the evaluation of policy 
implementation Technical Report #12). Tallahassee, FL: Florida State University, 
Mathematics and Science Education Program.

Dana, T.M. (1990). A procedure for the determination of 210Po in groundwater 
samples using PERALS. Unpublished manuscript, Florida State University, 
Department of Oceanography, Tallahassee, FL..

PRESENTATIONS

Dana, T.M., Tippins, D.J., Tobin, K.G., Dana, N.F., Briscoe, C., Nichols, S., & Davis, 
N. (1992, February). Teacher learning and teacher change: Epistemological 
dimensions for reconceptualizing teacher education. Professional Clinic and paper 
presented at the 72nd annual meeting of the Association for Teacher Educators, 
Orlando, FL.

Shaw, K.L., Dana, T.M. & Alkove, L. (1992, February). Implementing Florida’s 
Comprehensive Plan to Improve Mathematics, Science, and Computer Education. 
Paper presented at the 72nd Annual Meeting of the Association of Teacher Educators, 
Orlando, FL.

Dana, T.M., Nichols, S.E., & Tippins, D J. (1992, February). Developmentally 
appropriate science activities to complement childrens’ books. Paper and workshop 
presented at the Sixth Annual Capital City Developmental Education Symposium, 
Tallahassee, FL

Dana, N.F., Thomas, D., Tippins, D., Dana, T.M. & Kelsay, K. (1992, January). 
Qualitative interviewing and the art of questioning: Promises, possibilities, problems, 
and pitfalls. Paper and workshop presented at the 1992 Qualitative Research in 
Education Conference, Athens, GA.

Tobin, K.G., Tippins, DJ., Hook, K.S. & Dana, T.M. (1991, December). Ethical 
dimensions of science teaching. Paper presented at the regional meeting of the 
National Science Teachers Association, New Orleans, LA.

Dana, T.M. (1991, November). Whole language—>Whole Science? Presented at 
Leon County Schools, Professional Development Day Seminars, Tallahassee, FL.

Dana, T.M. (1991, November). The role of technology in education: Florida’s science 
and mathematics story. Presented at the College of Education Teaching Associate 
Seminar Series, Florida State University, Tallahassee, FL.
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Dana, T.M., Briscoe C. & Dana, N.F. (1991, October). Establishing a context for 
science activities: Using children’s literature. Presented at the annual meeting of the 
Florida Association of Science Teachers, West Palm Beach, Florida.

Dana, T.M., Briscoe C. & Hook, K.S. (1991, October). Assessment in problem- 
centered learning environments. Presented at the annual meeting of the Florida 
Association of Science Teachers, West Palm Beach, Florida.

Dana, T.M., Nichols, S.E., Briscoe, C. & McGlamery, S. (1991, October). Science 
classes and Florida’s Comprehensive Plan. Presented at the annual meeting of the 
Florida Association of Science Teachers, West Palm Beach, Florida.

Dana, N.F. & Dana, T.M. (1991, October). Exploring science through children’s 
literature. Presented at the annual meeting of the Florida Reading Association, 
Jacksonville, FL.

Dana, T.M. (1991, April). Making sense of science and science teaching among 
prospective elementary teachers. Paper presented at the annual meeting of the 
National Association for Research in Science Teaching, Fontana, WI.

Dana, T.M. (1991, February). Enhancing learning through use of computers in an 
elementary classroom. Paper presented at the annual meeting of the Southeastern 
Association for the Education of Teachers of Science, Stone Mountain, GA.

Dana, T.M. (1991, February). Linking children’s books and science lessons.
Presented at the Fifth Annual Capital City Developmental Education Symposium, 
Tallahassee, FL.

Dana, T.M., Lorsbach, A.W., Hook, K.S., & Briscoe, C. (1990, October). Letting 
students show what they know: Alternative classroom assessments. Presented at 
the AAAS Forum on School Science, Washington, DC.

Dana, T. M. & Swift, J. N. (1987, February). A qualitative research perspective: 
Understanding classrooms through observations and interpretations. In C.T. Gooding 
(Chair), Qualitative and quantitative methods as complementary strategies for the 
analysis of teaching behavior. Symposium conducted at the annual meeting of the 
Eastern Educational Research Association, Boston.

Swift, J. N., Swift, P. R., & Dana, T. M. (1987, April). Analyzing your own classroom 
teaching: A way to become more effective. Presented at the annual meeting of the 
National Science Teachers Association, Washington, DC.

Dana, T. M. (1986, April). Observation and interpretation as methods of classroom 
research. Paper presented at Quest, State University of New York College, Oswego, 
NY.
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PRESENTATIONS ACCEPTED

Nichols, S.E., Dana, T.M., & Briscoe, C. (1992, March). Learning to teach 
elementary science: Changing images, beliefs, and metaphors. Paper to be presented 
at the annual meeting of the National Association for Research in Science Teaching, 
Boston.

Dana, T.M., & Nichols, S.E. (1992, March). Assessing the state of science education 
in Florida schools. Paper to be presented at the annual meeting of the National 
Association for Research in Science Teaching, Boston.

Dana, T.M., Briscoe, C., Hook, K.S. & Lorsbach, A.W. (1992, March). Students 
showing what they know: Alternatives to traditional classroom assessments. Paper 
to be presented at the annual meeting of the National Science Teachers Association, 
Boston.

Dana, T.M. & Nichols, S.E. (1992, April). Policy and practice: Evaluating the 
implementation of a mathematics, science, and computer education policy in Florida. 
Paper to be presented at the annual meeting of the American Educational Research 
Association, San Francisco.

SERVICE AND CONSULTANCIES

Community and Local
• Florida Department of Education, consultant to mathematics and science oversight 

commissions for state policies and FIorida/NSF Statewide Systemic Initiative.
• Regional Science Fair Judge, Panhandle Region (1992)
• Science Fair Judge, Elementary and Secondary Levels, Leon County School 

District (1989-)
• Program and Exhibit Committees Member, Odyssey—Tallahassee Science Center 

(1990-)
• Brain Brawl Judge, Tallahassee Community College (1991)
• Year-long teacher professional development project in mathemaics and science

education, Chattahoochee Elementary School, FL (1990-91)
• Teacher Professional Development Workshop in laboratory skills for physical and 

earth sciences classes, Panhandle Area Educational Cooperative, Chipley, FL 
(1989) and Port St Joe, FL (1990)

• Teacher Professional Development Workshop in wait time and discussion skills, 
SUNY-Oswego (1988)

University
• Student Grade Appeals Committee, Florida State University (1990-91)
• Graduate Advisory Council, Student Representative, Florida State University

(1990-91)
• Science Education Program Advisor (undergraduate and masters), FSU (Summer 

1990)
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• Science Education Graduate Program Review, Student Representative to 
Graduate Policy Sub-Committee (1990)

National and International
• Conference Session Presider, Association of Teacher Educators, Florida Reading 

Association, National Association for Research in Science Teaching (1989-)
• Manuscript Reviewer, International Journal of Science Education (1991-)
• Program Co-Chair, American Education Research Association SIG: Constructivist 

Theory and Practice (1991-92)
e SciencePIus Teachers’ Network (1991-)
• Textbook Consultant, astronomy chapter, SciencePlus2, Technology and Society 

(1993), Holt, Rhinehart & Winston

AWARDS AND HONORS

• Graduate Assistantship, Department of Curriculum and Instruction, Florida State 
University (1989-1992)

• College of Education Teaching Fellowship, Florida State University (1989-90)
• Canberra Instruments, short course participant on alpha spectroscopy (1990)
• Graduate Assistantship, Classroom Interaction Research Laboratory, SUNY- 

Oswego
(1985-87)

• Institute in Energy Education, Participant, SUNY-Oswego (1988-89)

MEMBERSHIPS

• National Association for Research in Science Teaching
• National Science Teachers Association
• American Educational Research Association
• Florida Association of Science Teachers
• Association of Teacher Educators
• Association for Supervision and Curriculum Development
• Association for the Education of Teachers of Science
• Southeastern Association for the Education of Teachers of Science
• Phi Delta Kappa
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