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Three staff development projects for elementary and middle school mathematics teachers were developed and delivered through collaborative partnerships between school systems, the university, and businesses over a four and a half year period. Title II Eisenhower grants administered by the Tennessee Higher Education Commission provided the majority of the funds. Projects were designed to impact teachers’ mathematics content knowledge and pedagogical content knowledge.  Format allowed for continuous classroom implementation, reflection, and collaboration.  Results indicate that teachers’ content knowledge and pedagogical content knowledge increased and that this knowledge was implemented in the teachers’ classrooms. 

Introduction 

It is universally recognized that one of the key components in solving the current crisis in mathematics and science education is professional development for inservice teachers which positively impacts teachers’ classroom behavior [1], [2].  The growing body of research on professional development has revealed several aspects of programs that successfully meet this goal  [3], [4], [5].  These include development and implementation of 

· professional development content which emphasizes and integrates both content knowledge and pedagogical content knowledge, and includes modeling of instructional strategies appropriate for the classroom with the teachers as active participants

· delivery method/timeframe which allows time for implementation of instructional strategies in the classroom and reflection upon this implementation 

· a culture which recognizes and treats participating teachers as professional partners 

· a structure for collaboration between various partners to include teachers, school and school system personnel, and universities in planning for sustained implementation at the classroom, school, and system levels.

From 1997-present Phillips and Kimmins [6], [7], [8] have directed a series of staff development projects funded by Title II Eisenhower grants administered by the Tennessee Higher Education Commission (THEC).  These projects were developed and delivered through collaborative partnerships between school systems, the university, and businesses, and each project constituted a strong regional collaborative to enhance the overall quality of mathematics instruction in the targeted area.   The projects were designed with the aforementioned research in mind and modeled after numerous successful professional development projects in Florida and Tennessee implemented by Phillips and others [9], [10], [11].

Development and Implementation

In the development and implementation of the professional development projects, two issues were of primary concern.  

(1) To what extent did the professional development have a positive influence on participating teacher’s mathematical content knowledge?
 

(2) To what extent did the professional development have a positive influence on participating teacher’s pedagogical skills?


The following set of specific objectives addressing these concerns was developed.

(Upgrade teachers’ knowledge and understanding of basic mathematical skills and concepts.

(Improve teachers’ understanding of the nature of mathematics.

(Boost teachers’ confidence and build more positive attitudes toward the teaching and learning of      

       mathematics.

(Ensure teachers’ awareness of current state and national trends in elementary and middle grades     

      mathematics education including the NCTM Standards.  

(Enhance teachers’ ability to communicate with students and to foster their mathematical thinking.

(Encourage teachers to use a variety of teaching techniques including the appropriate use of calculators.

(Increase collaboration among the school districts of the region.


(Help teachers develop plans for implementing the Tennessee Mathematics Framework and NCTM
       Standards.


All project activities were designed and implemented to support the accomplishment of these objectives. Both qualitative and quantitative assessment techniques were used to gather data to determine the extent to which these objectives were met, thus shedding light on the two major research questions.

COLLABORATION.  School system personnel were actively involved in the planning, implementation, and evaluation of each project.  Collaborative efforts among local school system personnel and university project directors resulted in the development of a needs assessment survey.  In all cases, curriculum supervisors completed the needs assessment and facilitated gathering information from teachers.  In some cases, principals also provided input.  Based upon these data, the project directors and curriculum supervisors developed the project objectives around which the professional development components were built.  


Workshop leaders including classroom teachers, university personnel, principals, and curriculum supervisors collaborated in the selection and/or development of project activities which paralleled state and national standards [12], [13], [14].  Where appropriate, mathematicians, mathematics educators, and classroom teachers worked as a team to integrate both mathematics content and pedagogy into group/hands-on activities.    


County curriculum supervisors handled all of the details of teacher recruitment according to the needs of their teachers and school systems.  In collaboration with the workshop leaders, participating teachers prepared lesson plans based upon project activities, implemented them in their classrooms, reported their results to the total group, and in groups refined these activities for specific grade levels 4-8.  


Table I summarizes the activities and efforts of the participants in the collaborative projects.  

Table I:  Summary of Contributions of Partners in the Collaborative Projects

	Project
	Target Audience
	Partners and Monetary Support Provided

	Project 1          Jan. – Sept. 1998 

Empowering Elementary School Teachers to Successfully Implement the New Mathematics Framework
	28 teachers

in grades 4-6

in Cannon, Coffee, DeKalb, Grundy, Van Buren, Warren and White Counties of Tennessee
	· THEC - $30,476

· Bridgestone/Firestone – use of educational building for 10 days; provided input concerning educational needs of the region and provided examples of how mathematics is important for Bridgestone employees

· School systems –approximately $8,000 for substitute pay/travel for teachers

· MTSU – approximately $1,200 for additional travel, copying, secretarial support, supplies, and communication costs

· Tennessee Department of Education – support for staff to present session on state frameworks 

· Businesses  - Local restaurant, Prater’s Barbeque, provided meals at reduced cost and Addison-Wesley Longman Publishing Co.  provided activity books

	Project 2          Jan. – Sept. 1999

Helping Middle School Teachers to Successfully Implement the New Mathematics Framework
	31 teachers

in grades 6-8

in Cannon, Coffee, DeKalb, Grundy, Van Buren, Warren, and White Counties, Manchester and Tullahoma Cities
	· THEC - $30,000

· Bridgestone/Firestone – use of educational building for 9 days

· School systems – approximately $7,000 for substitute pay/ travel for teachers

· MTSU – approximately $4,000 for followup session and additional travel, copying, secretarial support, supplies, and communication costs
· Business – Prater’s Barbeque provided meals at reduced cost 

	Project 3           Jan. – Sept. 2000

A Teacher Enhancement Partnership for Rutherford Co. Middle School Mathematics Teachers
	24 teachers

in grades 6-8

in Rutherford County
	· THEC - $30,000

· State Farm – use of space in South Central Office for 9 workshop sessions, meals at reduced cost, instructional materials for classrooms, tour of facilities; and discussed with participating teachers how State Farm is involved in the educational process in the region
· School systems – approximately $6,000 for substitute pay for teachers

· MTSU – approximately $1,000 for communication costs and additional secretarial support


DELIVERY FORMAT, WORKSHOP CONTENT, AND STAFFING.  Each project consisted of two inservice components, sessions during the school year and an intensive summer institute.  

Component I.  Component I, Trends in Mathematics for Grades 4-8, consisted of three-five daylong sessions in the spring.  One session was conducted periodically throughout the spring during the school day at a local business/industry.  Sessions were led by a variety of professional mathematics educators and mathematicians at MTSU as well as by classroom teachers (see acknowledgements.)  Each session was devoted to one of the five content strands delineated in the Tennessee Mathematics Framework.  Emphasis was placed upon improving the content knowledge of the participating teachers while modeling instruction that included a variety of teaching techniques including the appropriate use of calculators and manipulatives.   The Process Standards of Problem Solving, Communication, Reasoning, and Connections permeated the sessions.   The teachers were active participants as they reconstructed their mathematical content knowledge while engaging in activities appropriate for their own classrooms.

Component II.  Component II, Restructuring Mathematics in Grades 4-8, consisted of a weeklong workshop in the summer at a local business/industry.   For the majority of the sessions, successful elementary/middle school mathematics teachers led sessions filled with activities appropriate for middle school students and practical management tips upon how to implement them.  In addition mathematics educators led some sessions on a variety of topics including mathematics/science/literature connections, problem solving, and appropriate use of calculators.    Teachers made use of the overhead calculators received from grant funds throughout the summer institute. 

Four design and delivery characteristics contributed to the uniqueness of these projects.   (1) Each project employed the use of highly successful classroom teachers as well as university mathematics educators to lead workshop sessions.  (2) Each project involved two distinct components, (a) daylong workshop sessions during the school year to prepare the participating teachers for a (b) weeklong intensive summer institute.  Two of the projects involved the use of university personnel and classroom teachers during each of the project components.    The sessions held during the school year provided an excellent opportunity for teachers to integrate changes in their teaching strategies at the same time they attended workshop sessions so they could collaborate with workshop colleagues and instructors during the implementation process.  The intensive summer workshop allowed an excellent opportunity to employ successful classroom teachers to conduct intensive sessions which followed up on the sessions held during the year and were focused upon practical classroom organization and management tips for integrating the newly learned content and teaching strategies that currently practicing classroom teachers can best lead.  (3) The workshop sessions were held in the targeted counties rather than at the university. This allowed ease of attendance for the participating teachers and school system personnel.  (4) Each project incorporated business and community involvement.  Restaurants provided meals at reduced costs; a textbook company provided activity books; and local business/industry hosted the workshops.  These off-campus settings provided ideal environments in which participating teachers could interact with workshop personnel as fellow professionals in an environment that encouraged collaboration and was free of distractions.  


FOLLOWUP.  Each of the projects consisted of a component during the school year and a component in the summer, thus presenting a structure which allowed for continuous followup in that teachers implemented activities during the school year and reported on their experiences during subsequent workshops.  For the later projects a classroom application report was developed for this purpose.  The report asked the following questions,

(1) What activity(ies) from and/or related to the ______ session did you try in your classroom?  Be sure to include the class in which you tried the activity.

(2) Comment on the success of the activity(ies) with your students.

(3) Based on your experiences, do you have suggestions for changing the activity(ies)?


Teachers completed the form for each of the workshop sessions held during the spring and collaboratively discussed their results.  In addition at the end of each project, data was gathered from the teachers concerning the extent to which they had implemented the skills, knowledge, and activities they gained from the project, as well as the extent to which they had shared with other teachers in their systems, producing a multiplicative effort.  Teachers’ responses to these questions appear in the results section.  

Results and Discussion

In the development and implementation of the professional development projects, two issues were of primary concern. 

(1) To what extent did the professional development have a positive influence on participating teacher’s mathematical content knowledge?
 

(2) To what extent did the professional development have a positive influence on participating teacher’s pedagogical skills?


Table II contains information concerning the extent to which the participating teachers felt the project objectives were accomplished.  In each of the projects, the participating teachers completed a Project Evaluation Form in which they were asked to rate on a Lickert scale the extent to which they felt the project objectives had been accomplished.  A copy of the Project Evaluation Form along with the tabulated results for all three projects appears in Table II. 

Table II:  Extent to Which Participants Felt Project Objectives Were Accomplished

	26 of the 28 participants of Project 1 responded

27 of the 31 participants of Project 2 responded

23 of the 24 participants of Project 3 responded

Project Evaluation

Indicate the extent to which you believe these objectives were attained by circling the appropriate level (1=low, 5=high)
1.
Upgrade teachers’ knowledge and understanding of basic 


mathematical skills and concepts.
1
2
3
4
5

                                                               Project 1:                                22 responded 5; 4 responded 4

                                                       Project 2:      16 responded 5; 8 responded 4; 3 responded 3

                                                                    Project 3:      17 responded 5; 5 responded 4; 1 responded 3

2.         Improve teachers' understanding of the nature of mathematics      1
2
3
4
5

22 responded 5; 4 responded 4

                                                           15 responded 5; 10 responded 4; 2 responded 3
3.         Boost teachers’ confidence and build more positive attitudes

            toward the teaching and learning of mathematics.
1
2
3
4
5

                                                                                           22 responded 5; 3 responded 4; 1 responded 3


                                                                              18 responded 5; 6 responded 4; 3 responded 3
4.      Ensure teachers’ awareness of current state and national

         trends in middle grades mathematics education including

         the NCTM Standards.
1
2
3
4
5

21 responded 5; 4 responded 4; 1 responded 2
                                                                     16 responded 5; 8 responded 4; 3 responded 3

11 responded 5; 9 responded 4; 3 responded 3
5.      Enhance teachers’ ability to communicate with students and 

         to foster their mathematical thinking.
1
2
3
4
5

23 responded 5; 2 responded 4; 1 did not respond

                                                           15 responded 5; 9 responded 4; 1 responded 3; 2 responded 2

19 responded 5; 4 responded 4 

6.      Encourage teachers to use a variety of teaching techniques

         including the appropriate use of calculators.
1
2
3
4
5

23 responded 5; 3 responded 4


                                                          22 responded 5; 3 responded 4; 2 responded 3

23 responded 5 

7.     Increase collaboration among the school districts of the

        region.
1
2
3
4
5

14 responded 5; 6 responded 4; 6 responded 3; 1 responded 2

                                                                       24 responded 5; 7 responded 4; 6 responded 3

8.     Help teachers develop plans for implementing the

        Tennessee Mathematics Framework 

        and the NCTM  Standards.
1
2
3
4
5

19 responded 5; 5 responded 4; 2 responded 3           

17 responded 5; 6 responded 4; 2 responded 3; 2 responded 2



EFFECT ON TEACHERS’ CONTENT KNOWLEDGE.  Pre- and post- content knowledge exams were administered to participants of project 3.   In order to measure participants' knowledge of mathematics, and to a lesser extent, the Standards, the Framework, and teaching techniques, a pre-test was given to each participant at the beginning of Component I and a post-test was administered at the end of Component II.  Each test, developed by Project Directors, contained three questions related to each of the content strands delineated in the Tennessee Mathematics Framework, as well as three questions aimed at evaluating problem solving.

Table III indicates that there was substantial improvement in content knowledge from pretest to posttest.  Content knowledge scores, particularly posttest scores, would have likely been even higher had more time been allotted for the exam, decreasing the effect of time pressure.   

TABLE III:  Average Improvement from Pre- to Post-Test on Content Knowledge Exam

N=22 (Two individuals were not present to take the posttest)
	Average Pretest Score (180 points possible)
	Average Posttest Score (180 points possible)

	61.68 points
	107.70 points

	Average Pretest Score (%)
	Average Posttest Score (%)

	34%
	60%


Not only did participants on average improve from pre- to post-test, each of the 22 participants for which pre- and post-test data was available improved from pre- to post-test.  Table IV contains a complete list of pre- and post-test scores of the 22 individuals taking both tests.  


TABLE IV:  Pre- and Post-test Scores on Content Knowledge Exam

N=22 (Two individuals were not present to take the posttest)
	Subject
	Pretest
	Posttest
	Gain
	
	Subject
	Pretest
	Posttest
	Gain

	
	180 possible points 
	
	
	
	180 possible points
	

	1
	22
	119.5
	97.5
	
	12
	58.5
	89.5
	31

	2
	24
	119.5
	95.5
	
	13
	62.5
	114
	51.5

	3
	25.5
	72
	46.5
	
	14
	63
	109
	46

	4
	37
	89.5
	52.5
	
	15
	64.5
	88
	23.5

	5
	47
	98
	51
	
	16
	68
	105.5
	37.5

	6
	47
	71.5
	24.5
	
	17
	73
	115
	42

	7
	48
	95.5
	47.5
	
	18
	80.5
	83.5
	3

	8
	52.5
	82.5
	30
	
	19
	81
	165
	84

	9
	57
	110
	53
	
	20
	86
	128
	42

	10
	57
	110.5
	53.5
	
	21
	122
	140
	18

	11
	58
	107.5
	49.5
	
	22
	123
	156
	33


Analysis of the content examination scores by problem category is summarized in Table V. On average, participants increased their knowledge of mathematical content in each of the strands delineated in the Tennessee Mathematics Framework except for Functions, Patterns, and Algebraic Thinking.  Knowledge increased in the content areas of Number Sense and Number Theory; Estimation, Computation, and Measurement; Probability and Statistics; Geometry and Spatial Sense; as well as in problem solving, one of the NCTM process standards and which is integrated across the various content areas.  

TABLE V:  Subscores on Pre- and Post- Content Knowledge Exam by Category 

(Tennessee Framework Strand)

N=22 (Two individuals were not present to take the posttest)
	
	Pretest Average (30 possible pts.)
	Posttest Average

(30 possible pts.)
	Change from Pre- to Post-Test
	% Gain

from Pre- to Post-Test

	Category (Framework Strand)
	
	
	
	

	Number Sense/Number Theory
	6.45
	17.9
	+11.45
	177.5%

	Estimation, Computation, Measurement
	12.59
	19.95
	+7.36
	58.5%

	Functions, Patterns, Algebraic Thinking
	16.18
	14.82
	-1.36
	-.1%

	Probability and Statistics
	7.14
	19.45
	+12.31
	172.4%

	Geometry and Spatial Sense
	10
	16.75
	+6.75
	67.5%

	Problem Solving
	9.32
	18.81
	+9.49
	101.8%


Upon examination of the average pre- and post-test scores in the category of functions, patterns, and algebraic thinking, the test items in this category were re-examined.   It was decided that one of the items on the posttest was more difficult than its counterpart on the pretest, thus making the decline in scores in this category more understandable.  If this pair of items (III c on the posttest and III b on the pretest) is removed, average scores improve from 9.18 to 11.27 of 20 possible points from pre- to post-test, with 8 individuals showing improvement, 13 individuals showing no change, and one score declining.  Furthermore, of all categories on the pretest, participants scored best on the category of patterns, functions, and algebraic thinking.  Thus, there was not as much room for improvement in this category as in the other categories. Another contributing factor to the decline in average score from pretest to posttest in the category of functions, patterns, and algebraic thinking may have been  the timed nature of the test.  Participants were very rushed to finish.  Perhaps participants spent a larger percentage of their allotted time on this category on the pretest than on the posttest.  It makes sense that if this was their strongest category prior to instruction, they would spent more time proportionally on this category than on the other categories about which they knew less. Since they learned a great deal about the other categories during the workshops it is likely that they spent a greater percentage of their time on the other categories on the posttest than on the pretest.


EFFECT ON TEACHERS’ PEDAGOGICAL SKILLS.  In order to assess the influence the professional development had on participating teachers’ pedagogical skills, three data sources were used.  These were 1) responses to questions on the pre- and post- test that involved integration of content and pedagogy,  2) pre-and post- classroom observations, and 3) self-reporting by participating teachers.  


1) Each content category on the pre- and post-exam involved integration of content and pedagogy.  Sample questions from categories Estimation, Measurement, and Computation and Number Sense/Number Theory follow:  

Model  -5 – (-3) =  _______ , using colored chips.  (blue represents + and yellow represents -).

Use Same-Size Parts (SSP) and Same Number Parts (SNP) to show that the fraction 7/24 is a little more than ¼.   

As previously indicated in Table IV, every participant had a positive change from pre- to post- test.  In particular Table V indicates 177.55 % increase in Number Sense/Number Theory and 58.5 % increase in Estimation, Measurement, and Computation.  Clearly through their active participation in project activities, teachers enhanced their pedagogical skills and their ability to utilize these skills in various problem settings.  


2)  In order to measure teacher performance in regard to implementation of teaching and problem-solving strategies, 7 of the 24 participants were observed by the math/science coordinator and/or middle school director in both a pre- and a post-workshop situation.  An observation form was created to record teacher, as well as student, behaviors.  Results in Table VI showed that overall there was a sizeable improvement in the teaching/learning environment from pre- to post- observation.  In fact, there was a positive gain in each observational category.  Note the sizable gains in the use of manipulatives and group activities, and integration of problem solving and thinking skills into instruction by the teacher, as well as an increase in the degree of motivation by the students.

TABLE VI:  Teacher Observation Pre- and Post-Workshop Results


During this observational period, the extent to which the following teacher behaviors were exhibited is recorded below.    (Five is high, 1 is low)

Teacher was utilizing:
	
	Pre-Workshop Average
	Post-Workshop Average
	Gain

	manipulatives
	1.14
	4.43
	+3.29

	calculators
	1.71
	2.14
	+  .43

	group activities
	1.14
	3.86
	+2.72

	appropriate questioning
	3
	4.86
	+1.86


Teacher was integrating into instruction:
	
	Pre-Workshop Average
	Post-Workshop Average
	Gain

	problem solving
	2.14
	4.71
	+2.57

	thinking skills
	2.29
	4.71
	+2.42

	language/communication
	3
	4.71
	+1.71

	mathematical connections
	2.71
	3.86
	+1.15


Students were:

	
	Pre-Workshop Average
	Post-Workshop Average
	Gain

	on task




	4.57
	5
	+.43

	participating



	4.14
	5
	+.86

	motivated



	2.86
	5
	+2.14

	drawing conclusions
	3.29
	4.71
	+1.42

	communicating mathematically
	3.29
	4.43
	+1.14


Overall evaluation of the teaching/learning environment:    
	Pre-Workshop Average
	Post-Workshop Average
	Gain

	2.86
	4.86
	+2



3)  As discussed previously, Table II indicates the extent to which participating teachers felt the project objectives were met.  Four project objectives (#3, 4, 5, 6) directly related to enhanced pedagogical skills.  Table II reveals the great extent to which the majority of teachers felt that the professional development achieved these objectives:  boost teachers’ confidence and build more positive attitudes toward the teaching and learning of mathematics; ensure teachers’ awareness of current state and national trends in middle grades mathematics education including the NCTM Standards; enhance teachers’ ability to communicate with students and to foster their mathematical thinking; and encourage teachers to use a variety of teaching techniques including the appropriate use of calculators and manipulatives.  



On the project evaluation form completed on the last day of Component II or at a followup session during the following fall, participants responded to several open-ended questions.  One was the following:  "To what extent have you been able to implement in your classroom the knowledge and activities from the workshops?  Please elaborate.  What are your plans for future implementation?"  To varying levels all respondents indicated that they had implemented knowledge and activities into their classrooms.  A sample of comments is listed in Table VII.

Table VII:  *Sample Responses to Followup Implementation Question 

	To what extent have you been able to implement in your classroom the knowledge and activities gained from the spring and summer workshops? What are your plans for future implementation?

	“I have used the materials in my classroom.  I’ve changed many of the methods I had used previously.  The materials have become a handy resource kit for me.  Since three teachers from our school were allowed to attend, we have rearranged our teaching schedules to allow more time for math and more hands-on activities and problem solving activities.  I am enjoying teaching math more.”

	“I have been better able to align my curriculum with the Frameworks and related topics.  I have used activities from the workshop to teach problem-solving skills, geometry, and estimation.  The biggest drawback will always be a lack of materials, but the concepts presented at the workshop have given me ideas for future implementation into my classroom.”

	“The knowledge and activities have been used to teach the math curriculum in my math classroom several times this school year as an integrated class with geography, science, and social studies.  I plan to use this all year and have shared my activities book with colleagues in my school and in my system.”

	“I have been more hands-on oriented since attending the workshop.  I used the stipend that I received to buy materials to be used.  I plan to gradually do more and more activities that you have presented.”

	“I’ve begun to use manipulatives more with my lessons.”

	“Even though I do not teach math, I’ve been able to use many of these concepts with my science and English classes.  I like to integrate subjects, and my students respond better when I do.  I plan to continue this throughout the year.”

	“I have been able to use several of the things in my classroom.  I hope to use several different methods and hope to work more with hands-on materials.  Also problem solving is needed greatly by our students.”

	“I used activities everytime I left a workshop (during school year).  I found students begging for more.  I am going to use with my classes next year and share with my department.”

	“It has been very helpful in my efforts in alignment of our local curriculum with the state framework. I have used several of the activities and found them helpful. I plan to continue with the alignment in math and science.”

	“We have been working on aligning frameworks with curriculum and textbooks with other grade levels who did not attend this workshop.  Many of the forms have been invaluable.  I have used and shared many of the activities in my school.”

	“ I have used activities from the workshops and always use the materials as a resource for planning class activities. Plans are to completely correlate curriculum with frameworks and do more activity based teaching.”

	“I have taught my students how to break problems down and use problem solving skills, how to reasonably estimate to see if they have the right answer, and how to effectively communicate the process of achieving those answers.”

	“The activities that were introduced have been very helpful with both my 6th and 8th grade classes.  As a teacher it is sometimes difficult to find time to create your own materials and activities that are creative, thought-provoking, and thorough enough to prove worthwhile.”

	“I have taken a much more problem solving approach in many areas of the curriculum.  I have been able to help students make connections between mathematics and other disciplines. I plan to use some of the long term math projects presented that allow students to see the purpose of learning many math skills.”

	“Between the months of January-May, I did several activities from each of the workshops and the students loved them, and I also was able to think of a few extra extensions that fit my teaching.”

	“Widely!  My class this year was non-textbook, focusing on concepts, hands-on activities, and basic skills.  I used many of these activities with my classes (small groups, all with students whose Terra Nova scores were less than 40.  I plan to implement them as I can.”


*All participant responses (anonymous) are on file for review.


A key outcome of the staff development projects for the participating school systems was the extent to which teachers shared the skills and knowledge gained from their participation with their fellow teachers.  Of course, participating teachers were encouraged by the workshop leaders to conduct workshops and information sessions with others teachers in their systems.  Surprisingly, a great deal of sharing activities did occur in the participating systems as indicated by teachers’ self-reporting.  Table VIII gives a sample of the many positive comments reported by teachers.  

Table VIII

Sample Responses to Followup Collaboration Question

	To what extent have you shared knowledge and activities gained from this workshop with your colleagues?  What future plans do you have for doing so?

	“I had a workshop with other teachers in my school. In January 99 there will be a sytem-wide workshop given. In addition, we received a $900 Title II grant to purchase manipulatives that will be placed in a circulating teacher center.”

	“I led a county grade-level workshop where ideas were shared to better implement activities that will strengthen framework standards.  Another workshop on problem solving will be presented in November.”

	“A fellow workshop participant and myself held an inservice program.  I also continue to share with fellow colleagues.  I would like to continue the alignment process.”

	“I used the materials and activities for an inservice for our grade level meetings this fall.  I have shared many of the ideas with my colleagues.”

	“I have shared information with the other Jr. Hi. Math teachers in my school.  I also have loaned materials and shared copies with teachers who were working on the same topics as myself.  The activity books and my personal guidance will be offered to any interested teachers in our system.”

	“I shared ideas with my principal and several teachers.  My fellow sixth grade teacher and I have plans to team teach several concepts.”

	“I have copied materials and discussed them with 7 other teachers.  As we begin new studies we consult our books and decide how to approach these efforts in the most effective manner.”

	“I have made copies of the activity book for each member of our group that fits the grade level they teach and we share an activity book in the special education classes.  I plan to implement as much math as possible into the other subject areas.”

	“I have led a session introducing curriculum alignment to boost interest in my school.  We are looking toward a system-wide committee to align math curriculum with the frameworks.”

	“I have shared many activities and the framework forms with my colleagues.”

	“Sharing has been through discussion and copies of materials.  I will continue the above.”

	“Our group conducted an inservice in our county over what we have learned.”

	“I have shown several activities to the teachers.  I plan on putting materials together so I can put my hands on whatever I need immediately.”

	“I was able to go back to my county and share info with colleagues through an inservice.  Our county was able to obtain one of the presenters from this workshop to come to our county.”

	“I have shared ideas with my colleagues and plan to share other activities with them as I use the activities with my students.”

	“I presented an inservice for DeKalb County over the ideas from this workshop.  My ex-supervisor funded it wonderfully and it was very well received.  I’ve heard many positive things from other teachers who used these ideas.”


Conclusions and Recommendations


Considerable qualitative and quantitative data related to teachers’ participation in the staff development projects is shown in the Results Section.  These data provide evidence that as a result of participating in the professional development activities described herein, teachers did:

· increase their mathematical content knowledge;

· improve overall instructional skills;

· enhance their knowledge of state and national standards and issues related to mathematics education;

· make observable changes in their classroom behavior; and

· enjoy their participation in the project, and seemed to improve their overall attitude toward teaching mathematics.  

It should be noted that these professional development activities and the assessment of their influence on teachers were conducted in natural settings.  Thus the many constraints of the school systems, classrooms, and timelines must be considered in interpreting the data collected.  

In addition, instructor influence, participating teachers’ background, observer bias, and a host of other variables surely played a role in the outcomes.  However, despite the circumstances, it seems clear to everyone involved in these projects that the professional development had a positive impact in the participating systems.  

In order to enhance and better measure the effects of staff development, it is 

recommended that future projects:

(1) be broadened to include more teachers;

(2) allow increased time for teachers to plan and to share plans for aligning their instruction   with the Frameworks;

(3) stress to workshop leaders the need to constantly emphasize how the activities in which they are leading the teachers relate to the Frameworks;

(4) increase the number of observations of participating teachers in their classrooms;

(5) involve principals, curriculum supervisors, and all teachers more in the development of instructional activities for their classrooms; and

(6) develop models for determining the extent to which systematic change occurs in the participating systems.

As a result of changes in the Eisenhower guidelines, the authors are presently involved in the delivery of two projects, both of which extend over an 18 month period.  In these projects several of the aforementioned recommendations are being addressed.  Unique add-on features of these projects are the:

· involvement of teachers in smaller, more rural systems;

· involvement of all math teachers and principals in each participating school;

· availability of increased dollar amounts ($97,000 and $124,000, respectively); and

· consideration of  teachers’ constructive criticisms from the previous projects.

Data from these ongoing projects should provide additional credible evidence of the positive effects of professional staff development.  Of course, the ultimate test of the validity of a professional development program is: “As a result of the training, are teachers more effective teachers, and do their students learn more mathematics and thus perform better on state and national tests?”  Unfortunately, this cause and effect relationship is difficult to measure.  However, with increased demands for enhanced student performance on standardized tests and the increasing dollars spent on professional development, the issue of change in student performance as a result of teachers’ participation in professional development activities should be addressed.  
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