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Mathematics Preparation Initiative program was developed to provide special in-service training for under-prepared mathematics teachers at the middle school level in the Los Angeles Unified School District.  With innovative courses developed and taught by a team of CSULA faculty members, Pre and post assessments showed the program’s effectiveness in the areas of content-knowledge, interest-level, comfort-level, and confidence-level as mathematics teachers.  

An Innovative Mathematics Preparation Initiative Program (MPI Program): 

A Brief Overview

According to the Los Angeles Unified School District’s Data (LAUSD), as of fall, 2000 there were over 170 teachers teaching mathematics without a mathematics credential in middle schools alone.  This alarming fact and reports on the number of under-prepared mathematics teachers prompted LAUSD to launch a joint program with California State University, Los Angeles called the Mathematics Preparation Initiative program (MPI). This five-quarter program (summer, 2001 through summer, 2002) was funded by the legislature to provide special in-service training for under-prepared mathematics teachers, particularly those at the middle school level in the Los Angeles Unified School District (LAUSD).   

Three categories of prospective students are admitted into the program: (1) Middle school teachers of mathematics who do not have a mathematics credential; (2) upper elementary grades teachers (grades 4-5) who are interested in becoming “coaches or specialists” at their school site or cluster; (3) Credentialed secondary school teachers wanting to deepen their content knowledge, enhance their students’ learning of mathematics, and understand the articulation of mathematics content from the lower to the upper grades. These students are provided with textbooks and study materials and a stipend upon successfully completing the course.

The goals of the program are as follows:

1. To increase each teacher’s capacity to deliver a mathematics curriculum that enables students to attain achievement levels consistent with the California Mathematics Standards.

2. To provide accessible and relevant content courses for teachers who lack mathematics credentials or who want to upgrade their mathematics content knowledge

3. To connect solid mathematical content at the middle grades to pedagogical content knowledge that is effective for middle grades teachers

4. To challenge teachers to a greater in-depth understanding of mathematics through a problem-solving approach

5. To offer teachers opportunities to reflect upon classroom experiences and evidence of effective approaches as verified by student work

6. To create mathematics coaches within a school site or cluster via courses and additional follow-up sessions in becoming coaches of mathematics

CSULA’s Charter College of Education developed four upper-division courses to address these goals: Real Numbers, Geometric Reasoning, Algebraic Reasoning, and Statistics and Probability (each course is offered twice throughout the duration of the program). The data are collected after the first round of the courses offered.
 Project outcomes are three-fold:  (1) these 4 quarter unit upper-division courses (16 total quarter units) meet the requirements for a supplementary authorization to teach mathematics.  Upon finishing these courses, the interested student becomes qualified to apply for a supplementary authorization for eligibility to teach mathematics courses in Kindergarten through 9th grade; (2) the program will prepare teachers to become coaches or specialists of mathematics in LAUSD; and lastly (3), the teachers will have a refreshed understanding of mathematics content in different grade levels.  Overall, the program is designed to bring forth an improved teaching and learning of mathematics at the LAUSD.

Both CSULA and LAUSD are disseminating information about the program through flyers and a web page, allowing prospective students to apply to the program on-line through LAUSDNet.  Courses are offered in mutually agreed locations (mostly off-campus) and times to accommodate the participants. In addition, along with providing tutors and academic assistances to the participants, CSULA faculty in mathematics and mathematics education are developing with the intent to team-teach the courses to meet the standards adopted from Mathematics Framework for California Public Schools (Sacramento, 2000) and Conference Board of the Mathematical Sciences: The Mathematical Education of Teachers).

Effectiveness of the Program

Evaluative tools used to evaluate the effectiveness of the program were: diagnostics assessment, formative assessment (interview), summative assessment to measure content knowledge, pre-course and post-course survey, to measure their interest, comfort and confidence levels as a mathematics teacher, and student evaluation of learning.

Since the start of the program, each of the four courses (Real Numbers, Statistics and Probability, Algebraic Reasoning, and Geometry) have been offered once in the summer and fall quarters of 2001 to 83 students in the first round of the program.  

                Table 1. Math teachers by grade level

                 Grade level of teaching
             Number of teachers (percent)
 

	Upper Elementary grade  (grades 4-5)
	7    ( 9.1%)

	Middle school grades  (grades 6-8)
	55   (66.2%)

	Secondary school grades (grades 9-12)
	7    ( 9.1%)

	Tutoring Math       (grades K-5)
	12   (15.6%)

	Other
	6    ( 7.2%)

	Total 
	  83   (100%)


The teachers enrolled in the program showed 80% to 88% to have completed the course as indicated in Table 2 by subject area. The completion rate in slightly higher if we don’t account for the “no show’s” (83% - 100%).

Table 2. The rate of completion in each course.

                                                                                                                      Summer ‘01

	
	No show
	Drop out
	Completed
	Total

	Real Number
	1
	3
	16 (80%)
	20

	Stat. & Prob.
	3
	0
	18 (86%)
	21


                                                                                                                      Fall ‘01

	
	No show
	Drop out
	Completed
	Total

	Algebraic Reasoning
	0
	5
	21 (80%)
	26

	Geometry
	0
	3
	22 (88%)
	25


The results measured the program’s quality and effectiveness; the numbers showed a significant increase in the participants’ content knowledge, their interest-level, comfort-level, and confidence-level as a mathematics teacher.

The overall mean average of content knowledge (formative and summative assessment results) showed a significant gain score of 15.13 on a 0-100 scale (See Table 3).

      Table 3. Overall mean average (Probability and Statistics and Real Numbers,         Algebraic Reasoning, and Geometry) 

	Overall


	Overall 

Mean
	Lowest-highest 

Scores
	Range
	Standard 

Deviation
	Average 

Gain

	Diagnostics Assessment
	57.72
	24-100
	76
	25.60
	

	Summative Assessment
	72.85
	40-100
	60
	16.81
	+15.13***


      (***p<.001), N=47

Analyzed individually as indicated in Table 4, in the Probability and Statistics course, students showed a gain score of 16.76 (p<.001) with some decrease in the range of scores and standard deviation. This indicates that the class as a whole increased in their content knowledge.  In Real Numbers, students as a whole showed a high level of previous knowledge of the course content, which perhaps explain why they did not show a significant increase in the gain score. However, a drastic change in the range of scores (the lowest to highest scores) indicate that although the overall means of the students did not increase significantly, a portion of the students improved their content knowledge dramatically thereby narrowing the range from the highest scores to the lowest scores.

      Table 4. Mean averages by course

	Probability and Statistics (N=17)
	Overall

Mean
	Lowest-highest

Scores
	Range
	Standard

Deviation
	Average

Gain

	Diagnostics Assessment
	45.59
	25-70
	45
	13.21
	

	Summative Assessment
	62.59
	40-80
	40
	11.74
	+16.76***


	Real Numbers (N=14)
	Overall

Mean
	Lowest-highest

Scores
	Range
	Standard

Deviation
	Average

Gain

	Diagnostics Assessment
	91.00
	48-98
	50
	12.91
	

	Summative Assessment
	93.43
	82-100
	18
	4.93
	+2.43


      (*** p<.001)

COMFORT LEVEL IN ALL FOUR SUBJECT AREAS.

The pre and post student survey showed the differences in comfort, interest and confidence levels in the subject areas before and after each course.  Table 5 showed a significant overall increase in all subject areas in their comfort level. Each subject area showed the similar result with the exception of Real Numbers. In Real Numbers, the comfort level was high and remained high throughout the course.

Table 5. Overall mean average (Probability and Statistics, Real Numbers, Algebraic Reasoning, and Geometry) 

	
	Mean
	Range
	Standard Deviation
	Average Gain

	Diagnostics Survey
	2.66
	4
	1.32
	-

	SummativeSurvey
	3.59
	4
	0.95
	+0.93***


(***p<.001),  N=56

INTEREST LEVEL

The interest level of the mathematics teachers was high between 2.90 and 3.00 (on a 1-4 scale) and remained high (between 2.93 and 3.20) at the end of each course.  So there was no significant change in the interest level of the teachers overall (See Table 6) and in each subject area.

Table 6. Overall mean average (Probability and Statistics, Real Numbers, Algebraic Reasoning, and Geometry)

	
	Mean
	Range
	Standard Deviation
	Average Gain

	Diagnostics Survey
	2.93
	3
	0.33
	-

	Summative Survey
	3.93
	3
	0.57
	.00


(p>.05),  N=55

IMPORTANCE LEVEL

As indicated in Table 7, the teachers’ sense of importance of the subject areas, overall seemed very high (3.96) and remained high at the end of the courses (3.87).  Individual subject areas ranged between 3.35 to 4.60 on a scale of 1-5 of importance, throughout the course. They indicated Probability and Statistics to be the least important subject area (3.53) and Real  Numbers to be the most important subject area (4.50). This may be due to the majority of the teachers (66.2%) being middle school teachers (grades 6-8) where Probability and Statistics is not weighted heavily compared to the other areas).

Table 7. Overall mean average of importance level (Probability and Statistics, Real Numbers, Algebraic Reasoning, and Geometry)

	
	Mean
	Range
	Standard Deviation
	Average Gain

	Diagnostics Survey
	3.96
	3
	1.11
	-

	Summative Survey
	3.87
	3
	1.11
	+0.09


(p>.05),  N=53

OVERALL COMFORT-LEVEL IN TEACHING

Data analyzed by grade level (low N’s is explained by missing date in one of the four courses.) showed a significant increase in the comfort-level of the middle school grade teachers (p<.001, N =38) as shown in Table 9. And secondary school grade teachers indicated a high comfort-level in the beginning (3.5) and remained the same at the end, although the sample size was low at N =2 (See Table 10).

Table 8. Overall comfort-level for teachers of upper elementary grades (4-5)

	
	Mean
	Range
	Standard Deviation
	Average Gain

	Diagnostics Survey
	2.67
	3
	1.37
	-

	Summative Survey
	3.83
	3
	1.17
	+1.17


(p>.05),  N=6

Table 9. Overall comfort-level for teachers of middle school grades (6-8)

	
	Mean
	Range
	Standard Deviation
	Average Gain

	Diagnostics Survey
	2.47
	4
	1.11
	-

	Summative Survey
	3.66
	3
	0.67
	+1.18


(***p<.001),  N=38 

Table 10. Overall comfort-level for teachers of secondary school grades (9-12)

	
	Mean
	Range
	Standard Deviation
	Average Gain

	Diagnostics Survey
	3.50
	3
	2.12
	-

	Summative Survey
	3.50
	1
	0.71
	0.00


(p>.05),  N=2

FROM THE STUDENT EVALUATION:
In meeting course goals, the participants were surveyed at the end of the course on their in-depth understand of the mathematics consistent with the new California Mathematics Standards and each course’s performance outcomes (Scale: 1-4, ineffective to highly effective).  As indicated in Table 11, the overall student evaluation showed that the courses were challenging the teachers to grow, encouraging the teaching profession, and helping teachers to reflect on their own classroom teaching (3.44 to 3.75). 

Table 11. Overall student evaluation (Statistics & Probability, Real Numbers, Algebraic Reasoning)

In the general areas:

	
	Average

(Scale: 1-4)

	Challenged you to grow as a teacher (pedagogy modeled)
	     3.75 (0.44)

	Encourage our teaching profession
	     3.69 (0.47)

	Reflected on your own classroom teaching
	     3.44 (0.62)


* Standard Deviation value is in parenthesis. (N=51)

Tables 12 and 13 shows the teachers’ evaluation of the course goals in two subject areas. Some areas show a slightly lower average than the others relatively, but overall, both courses seemed to have met their goals successfully.

Table 12. Student evaluation by course: Probability and Statistics

	
	Average

(Scale: 1-4)

	Provide an in-depth understanding of mathematics consistent with the new CA Mathematics Standards
	3.44 (0.70)

	Increased general knowledge of content material
	3.72 (0.46)

	Increase skills in concepts of probability
	3.67 (0.49)

	Increased skills in descriptive statistics
	3.72 (0.46)

	Increased skills in using statistical tables and graphs
	3.72 (0.46)

	Increased skills in standardized scores and normal curves
	3.67 (0.49)

	Increase skills in correlationship methods
	3.39 (0.78)

	Increased skills in inferential statistics
	3.22 (0.81)

	Increased skills in using SPSS on the computer
	3.33 (0.84)


Table 13. Student evaluation by subject area: Real Numbers

	
	Average

(Scale: 1-4)

	Provide an in-depth understanding of mathematics consistent with the new CA Mathematics Standards
	3.86 (0.36)

	Increased skills in concepts of sets
	3.50 (0.76)

	Increased skills in concept of numeration and computation
	3.79 (0.43)

	Increased skills in concepts of number theory
	3.79 (0.43)

	Increased skills in concepts of integers
	3.50 (0.85)

	Increased skills in concepts of fractions and rational numbers
	3.71 (0.61)

	Increased skills in concepts of real numbers
	3.43 (0.94)


The analysis showed the highest level of confidence in better applying knowledge and skills in teaching in Real Numbers, Algebraic Reasoning second, and Probability and Statistics last, but the means were all high, ranging from 3.39 to 3.56 (See Table 14).

Table 14. Confidence level in better applying knowledge and skills in teaching

	Confidence Level
	Average 

(Scale: 1-4)

	Probability and Statistics
	3.56 (0.51)

	Real Numbers
	3.71 (0.47)

	Algebraic Reasoning
	3.39 (0.78)


STUDENT SURVEY OF WHAT THEY HAVE LEARNED

As part of student evaluation, open ended questions were asked. 

[Question #1: What was the most important thing you learned in this class to better prepare you to teach math related courses?]   A summary of answers fall into two important areas of learning that they felt better prepared them to teach math related courses:  Pedagogical knowledge and content knowledge. The following are the actual comments by the teachers in the two areas by course.

Table 15. Comments in Pedagogical knowledge

Pedagogical knowledge in Probability and Statistics

· What was extremely valuable was returning to school and being able to experience   what my own students probably go through.  It has already changed my approach in class.

· To identify with the students and take slow steps.

· It helped me to see where the study of Statistics and Probability is going in the students life.

· How to use interesting or meaningful examples to interest the audience.

· The most important thing I learned was how to actually do the math. It was all important!

· I am reminded that everyone learns at a different rate and way. So, we must incorporate many teaching modalities.

· This class provided additional strategies and concepts to teach basic skills. I like the

· “new twist” on the presentation of old material

Pedagogical Knowledge in Real Numbers

· Children (and adult) need to understand the relationship between numbers, not just memorize processes and steps to be used in problem-solving. I had never appreciated that before.

· The need for students to understand the reason they are doing problems and not just memorizing rates.

· Teach & connect concepts.

· There are more ways to solve a problem and all ways should be accepted as long as it can be proven that the method used would apply to all related problems.

· I have come to better understand how students learn. This experience has informed me about the relative considerations and concerns students have in the classroom. 

Pedagogical knowledge in Algebraic Reasoning

	· Understanding the ‘whys’ and ‘hows’ will better prepare students to cultivate their

· Skills to achieve success in higher levels of math.

· Preparation is extremely important. To always be ready an expect anything to happen.

· To use motivational problems to get the attention and interest of the students.

· Keep math fun, interesting, and personally challenging (but do-able). Apply problems to real-life situations when possible.


Table 16. Comments on Content knowledge

Content knowledge in Probability and Statistics

· The most important thing that I learned in this class was how to use the standard deviation and when it is useful and pertinent to the information needed.

· I learned how to look for better ways of grading using standard deviation and also  

· Learned valuable skills for SPSS on the computer

· The importance of Statistics in students’ lives (e.g. Standardized test scores, etc.)

· How to analyze my students tests scores.

· How to read the bell-curve which will help me interpret Sat9 scores. I also feel more confident in these two areas (Prob. & stat) which will help me become more effective when teaching this two area.

· Probability! Very important for the seventh graders to know.

· SPSS is a powerful & useful program

· Basic knowledge of Statistics which will help me in future courses.

· The probability portion was the most important thing I learned because I know I am going to teach probability in the sixth grade.

Content knowledge in Real Numbers

· The most important thing I learned was to consider the different models of addition and subtraction…. not just adding and taking away.

· Teaching concepts in multiple ways, i.e. concrete theory.

· Increased my skills in using statistical tables and graphs and standardized scores.

· Exponents. Conversion of decimals to fractions.

· Convert bases. Expanding my knowledge of number systems.

· The different ways to approach a problem.

· To use manipulatives.

Content knowledge in Algebraic Reasoning

	· The most important thing I learned it that math must be explained out in every detail to students. I cannot assume students know a certain term already. I must teach terms, steps and mathematical reasoning.

· Patterns – Teaching the children the ‘magic’ of math.

· An in depth understanding of all of the formulas.

· Learning about the graphic calculator has made me see. I need more time and assistance. It is very necessary.

· To allow students to look at math problems from various approaches.

· To look for patterns (real situations)

· I learn how to use math tiles and apply them to algebraic equations.

· I learned that it is very important to prevent multiple models to students and urge them to write their thoughts and reasoning.

· How to multiply matrices.

· How to build concepts before going into formula specify.

· The most important thing was graphing- using equations to make a graph, using a

· graph to get an equation, using a graphing calculator. Sixth grade students are

· expected to understand graphs and I feel much better prepared to teach this concept to them.

· I learned different approaches to solve a math problem and help students to realize that math can be a very interesting subject to learn.

· That math is not only numerical, but contextual.

· Graphing matrices. Arithmetic/Geo sequences. Definition of inductive/deductive

      reasoning. 

· Different approaches to same topic will produce results.


WHAT THEY LEARNED ABOUT HOW ONE LEARNS MATHMATICS

The second open-ended question was asked regarding what they learned about how one learns mathematics.  [Question #2: What have you learned about how you learn mathematics?]  The summary of answers in Table 17 shows that the teachers have learned different aspects of teaching in the three courses. And the summary is elaborated on Table 18. 

Table 17. Summary of answers to what they learned about how one learns mathematics

	Probability & Statistics
	· The importance of visuals, examples, practices and modeling 

· The importance of group activities

· The importance of understanding

	Real Numbers
	· Understanding process

· Different or new methods and strategies

· The importance of visuals, examples, practices and modeling

	Algebraic Reasoning
	· The importance of visuals, examples, practices and modeling  

-   Understanding Process 

· The importance of formula, reasoning skills and patterns




Table 18. The following comments elaborates on the areas summarized in Table 17

	Probability and Statistics:

The importance of visuals, examples, practices and modeling
	· I work well with examples and practice. Applying what was taught was instrumental in understanding. I also benefited from working with others. 

· I learned that I need a lot of modeling to master the content.

· I need visuals and lots of examples and repetition.

· It is necessary to draw pictures to visualize the math and what is being asked.

· I learned that you learn more by practicing rather that just theory.

· I learned best when I am given examples and a chance to practice and ask questions.

	Probability and Statistics:

The importance of group activities
	-    Doing group activities. Doing math problems together in     the class.

· It is good to work in groups and sometimes it easier if you have visuals.

· That I need a support group to re-learn what was learned in class.

	Probability and Statistics:

The importance of understanding


	· Memorization of formulas does not work for me. I need to see (but not in excessive detail) how the formula is derived so I understand the logic behind it.

· I learn that I used to see thing, equations, etc., to understand the problem.

· I think that we are introduced to mathematical skills early on in life. Maybe these need to be expanded upon at an earlier age.

I have learned that I can get frustrated, like my students, if materials &information presented are presented too quickly.

	Real Numbers:

Understanding process


	· I am very process-oriented. I must learn and continue to use all the steps.

· Mathematics has many connections & cross-references to previously 

· learned material. This class will help me relate new material to acquired knowledge.

· Use materials only after concepts are clear.

· There are deeper concepts to learn.

	Real Numbers: 

Different or new methods and strategies


	· I need to rationalize how I attempt problems and also, know there are other ways of problem solving.

· That math can be introduced using different method and strategies in order to develop understanding.

· You need to use manipulatives, and to appreciate relative and absolute thinking when approaching rational numbers.

· A new skill is definitely easier to grasp when introduced with the use of concrete models (when in the higher grades, particularly negative numbers.)

· I felt challenged by the program because the course and method of instruction forced me to examine why I do math the way I do. My knowledge was challenged. I learned that people don’t necessarily understand what they are doing. Rather, they just do what they have learned sometimes. 

	Real Numbers: The importance of visuals, examples, practices and modeling


	· I am a hands on learner I need the visual.

· I need to use examples.

· Using both abstract and concrete models help in enhancing my personal learning of mathematics.

· Mathematics is learned through repetition & testing of idea & strategies. Comparing 

· these methods with others is very helpful.

· Re-enforced the idea that using different teaching strategies really help learning.

	Algebraic Reasoning: The importance of visuals, examples, practices and modeling  


	· I learn math (and most subjects) by visual representations; I have to see everything.

· To use I can think abstractly, but examples are extremely helpful and think make

      understanding much simply.

· The importance of graphs, tables, verbal expression, symbols, pictures.

· I need to understand the concept, and I need repetition.

· Math does not come easy to me, but using visual aids, beside the arithmetic, allowed me to see pattern that I did not see before.

· Just like my students, I constantly need concrete models to help my understanding of the material being taught.

	Algebraic Reasoning: Understanding Process


	-    I have learned to go slow step by step, with the students I         have.

-    I need to see all of the steps.

· I learn that it involves a lot of thinking and it can also change your mind on how you normally view an equation by challenging yourself to use another way to solve a problem.

· I learned that much of my knowledge was based on rote interpretations, rather than on

      reasoned application of what I understand.

· I have learned that though I am ‘slow’ in working to gin mastery of a math concept, I

      am able to apply and connect it with other concepts to enrich my own and students’ mathematical understanding. I have also learned that I often must use manipulates and diagrams to help myself gain understanding of math concepts.

-    That I am linear in my approach. I need to think abstractly.

· I learn best is a linear-progressive style of learning (chpt.1, 2, etc.) and a good tutor at the right time make a huge difference.

	Algebraic Reasoning: The importance of formula, reasoning skills and patterns


	-   That I can do any problem as long as I have a formula to work with.

· Number theory, patterns, and reasoning skills will assist in every level of mathematics.

-    I have learned that there are many ways to solve to math problem.

-    I wish I had been ‘properly’ taught a long time ago.


SUGGESTIONS ABOUT THE MPI PROGRAM

A final question was asked to evaluate the program.  [Question #3: What would you suggest in order to improve the MPI program? The comments on the time issue was due to offering the first ten week courses in five summer weeks. This and most of the other comments centered around minor administrative details at the start of the program.

Table 19.  Summary of answers of suggestions to improve the MPI program.

	Probability and Statistics 

-  Time issue                                            

-  Textbook availability

-  Other comments
	Real Numbers

-  Team-teaching

-  Time issue

-  More concrete materials, models      
	Algebraic Reasoning

- Continuity between topics

-  Tutor availability

-  Other comments


Table 20. Suggestions to improve the MPI program

	Probability and Statistics: Time issue
	· Less is more – The subject was interesting and the work challenging but it went by too fast and I wonder if I would be able to recall this information a month from now.

· I would like all of the courses to be offered at CSULA. I feel that it is more convenient.

· Either cover less material or make the class longer. We rushed through a lot of material causing some…

· I think the program is good and could be better if there was more time to fully cover more material & do more practice problems with the instructor’s help.

· Everything was fine except…. I feel that everything went so fast on the computer. I really did not learn how to operate the SPSS program.

· The only thing I would suggest is that more time should be given for lab assignments other than that. Everything is fine! Everyone was doing everything wonderfully in all lectures & presentations.

· We need to be able to get it all in, looks like we had to shorten subject due to lack of time.

	Probability and Statistics: 

Textbook availability


	· Have all text books available on the first day of class.

· I think everything was well organized, except for the delay of the books.

· Have books ready when course starts.

	Probability and Statistics: 

Other comments


	· Provide more strategies to be applied in classroom teaching (more ideas as to how to use manipulative to clarify/convey key mathematical concepts.)

· Every teacher at my school would benefit from this course. Not enough people knew about it. More promotion & advertising.

· Have tutors available.

· Co-teaching (both professors teaching lesson together). Distribution of materials (worksheets, activities) that we can use directly in our classroom.

· Make available to all the teachers. I think the course was effectively taught and well planned. I really enjoyed the team-teaching concept as it brought different perspectives of the same concept.

· I think that an “office hours” or tutorial time (face to face; not on-line) would greatly help students.


	Real Numbers: 

Time issue


	· This class went too fast for me to grasp enough to teach my students. I enjoyed learning the concepts but I needed more time.

· More time during the summer!

· I am enjoying the program. Summer session was a bit intense and condensed which caused me some difficulty in terms of grasping concepts before hawing to move on to the next set of concepts.

· No summer quarter classes (not enough time between Tues & Thurs. to really comprehend & practice concepts).

· During a holiday weekend, don’t assign a final test for the next class period; and the first day of class for students at your home school,…

· Rather than a 4 hour class, how about 3 hours of content plus 1 hour lab, optional, to review homework!

· For me, test or assess at the beginning of class.

	Real Numbers: 

More concrete materials, models


	· Again, concrete models. Several people expressed the wish to have used concrete models more.

· That we design a lesson for our students using the information gained from here and getting feedback as to its effectiveness. Also, provide concrete material, rather than textbooks.

	Algebraic Reasoning: Continuity between topics
	-   That content was structured maze effectively. Some continuity between topics.

	Algebraic Reasoning: Tutor availability


	· Tutor availability! The tutor available on Wednesdays was great; however, as class was on Tuesday, it didn’t give much opportunity to do any work before knowing you would need help.

	Algebraic Reasoning: Other comments


	-  Nothing! Everything was great!

-  Keep it going after its first year!

-  Follow up with a series of classes emphasizing pedagogy.

-  It is very well thought out.


Summary

The findings indicated an overall success in the program. The content knowledge gain scores showed that the teachers learned the content material presented in the four courses. Further their comfort level in the content material and their ability to teach the material has increased significantly.  Middle school grade teachers showed the most significant increase in comfort level to teach.  All participants’ interest level remained high from the beginning of their course work through the end.  This is also reflected in a high rate of completion in all four classes. The students evaluations at the end of the courses showed that the goals of the courses have been met in accordance to the California Mathematics Standards.  In addition to gain in content knowledge, the teachers showed that they learned valuable pedagogical understanding and strategies to be able to utilize and employ in their own classrooms.  

Overall the program has equipped the teachers with the knowledge base and internal factors such as comfort-level and confidence-level to becoming a more successful teacher in Mathematics.  All the teachers who are interested in earning the supplementary authorization to teaching Math will have earned their qualifications as a result of successfully completing this one year program. They will be guided through the process obtaining their authorizations and a followed-up study will be conducted in their career as a Mathematics teacher.
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