Spotlight on Professional Development

Mathematics

Project: Making Mathematics Matter (PM3)
EVALUATION RESULTS OF TEACHER: KNOWLEDGE AND SKILLS, Fall 2008 – May 2010

SUMMARY OF RESULTS

Since 2004, Wayne RESA has conducted a Mathematics Institute through funding provided by the Mathematics Science Partnership Project, Project: Making Mathematics Matter (PM3).  The original grant ran for four years with continuation funding provided from 2008 through the current year.  The same group of comparison teachers from a neighboring county have participated in the grant since 2004 and attrition over this six-year period resulted in small sample sizes by 2010.

Table 1

Learning for Mathematics Teaching Scale (LMT)

Matched Scores

	GROUP
	Time Period
	
	Grades
	Number  reported on
	Mean Raw Score
	Total items tested
	Signifi-cance

	Treatment Group
	2008-2010
	Pre
	Gr 2-3
	18
	13.3
	27
	p=.06

	
	
	Post
	Gr 2-3
	18
	15.4
	27
	

	Treatment Group
	2009-2010
	Pre
	Gr 4-5
	29
	15.7
	31
	p=.10

	
	
	Post
	Gr 4-5
	29
	16.7
	31
	

	Treatment Group
	2009-2010
	Pre
	Gr 6-8
	30
	22.0
	69
	p<.001

	
	
	Post
	Gr 6-8
	30
	38.5
	69
	

	Control Group
	2008-2010
	Pre
	Gr 6-8
	14
	38.9
	69
	p=.53

	
	
	Post
	Gr 6-8
	14
	38.1
	69
	


Evaluation results presented here represent pre/post measures from the Learning for Mathematics Teaching Scale (LMT: Ball & Bass, 2002) and a scale constructed of study items from the Michigan Test for Teacher Certification (MTTC).  Internal consistency reliability for the MTTC has been estimated at .70 (alpha). The LMT measures content and pedagogical knowledge for mathematics teaching while the MTTC consists of mathematics content items only.

LMT data presented in the above summarizes results by grade level groupings, including the comparison group.  Institute grades 6-8 teachers show highly significant gains from 2009-2010 while gains by the grades 2-3 and 4-5 groups are substantial and may be considered educationally significant.  Control group teachers’ performance remained essentially flat.

Table 2

Michigan Test for Teacher Certification (MTTC)

Matched Scores

	GROUP
	Time Period
	
	Grades
	Number  reported on
	Mean Raw Score
	Total items tested
	Signifi-cance

	Treatment Group
	2008-2009
	Pre
	Gr 4-5
	11
	11.8
	26
	p=.02

	
	
	Post
	Gr 4-5
	11
	14.1
	26
	

	Treatment Group
	2008-2009
	Pre
	Gr 6-8
	23
	12.5
	26
	p=.01

	
	
	Post
	Gr 6-8
	23
	14.8
	26
	

	Control Group
	2008-2010
	Pre
	Gr 4-5
	14
	10.7
	25
	p=.44

	
	
	Post
	Gr 4-5
	14
	10.5
	25
	

	Control Group
	2008-2010
	Pre
	Gr 6-8
	15
	13.9
	26
	p=.69

	
	
	Post
	Gr 6-8
	15
	14.2
	26
	


The MTTC was administered in 2008-2009 but not during 2009-2010; control group teachers took the MTTC in Fall 2008 and Spring 2010.  Data in Table 2 for the MTTC indicate that PM3 teachers in grades 4-5 and 6-8 demonstrated highly significant gains in content knowledge from 2008-2009 while control group results remained primarily flat from 2008-2010.

Overall results from both the LMT and MTTC indicate educationally significant growth by Institute teachers over the last two years of the PM3 Institute.

Algebra for All Statewide: Teacher Focus Groups and Interviews

This report describes qualitative research conducted as part of the internal evaluation for the Algebra for All (AFA) Statewide project in 2009-2010.  Included are results from focus groups and telephone interviews.  Seventy teachers from ten participating sites participated in focus groups in late Fall 2009.  Telephone interviews were conducted with 118 sample teachers in Spring 2010.  

Fall 2009 Focus Groups

Seven teachers were randomly selected for focus groups and paid a stipend to participate following either the second or third AFA session. Their reports of the project’s strengths produced some common threads:

1) Collaboration represented the greatest strength,

2) Many advantages of graphing calculators were mentioned, accompanied by enthusiasm from teachers, and
3) Teachers found the activities useful.

Barriers to implementation as seen by teachers included:

1) Student characteristics: prior knowledge, special education students, student motivation,

2) Lack of teacher motivation to change,

3) Time: time to re-work curriculum, time to implement activities within short class periods, time for preparation, and
4) Technology knowledge and availability.

When asked how their teaching had changed as a result of AFA, teachers reported more use of real world applications and use of technology in their classrooms.  In general, they described increasingly student-centered instruction with more wait time, more use of small groups, questioning strategies, emphasis on reasoning, and higher expectations.  

When describing which activities they had used, 97 percent of teachers reported that they had implemented at least one strategy from AFA in their classroom.  The most common was graphing in a variety of forms: reading graphs, shapes of algebra, time-distance, data collection, and writing stories to match graphs. A teacher using the Shapes of Algebra said, “I was amazed at how they grasped the concepts.”  Specific strategies mentioned included the Sisters Race, Marching in Place, Corn Activity, Temperature Conversion, and Algebra Tiles, among others.  Using small groups and different ways to form groups was included as well.  Many mentioned the graphing calculators; one teacher reported borrowing a set from the high school.

Sharing what they have learned with colleagues at their school reportedly happens most often either informally or at department meetings.  Some reported presenting on AFA during district inservice days.  In many cases, all algebra teachers from a particular site attend the sessions; they often reported discussing AFA on their way to and from the program.  For a very few teachers, sharing remained an intent, not an event.

Teachers described how the technology introduced in AFA has affected their learning.  Graphing calculators were most often mentioned with most teachers reporting that they are well utilized.  Calculators speed things up, facilitate looking at patterns, and make it easy to change parameters on equations. Calculators motivate students and provide them with the big idea and allow them to explore concepts from multiple directions.  One teacher exclaimed, “I love algebra and technology!” and another described calculator visuals as “priceless.”  Many teachers reported feeling that they need more practice using the calculator, and a couple mentioned that they do not know how to ascertain what students are learning when using the calculator.

Teams of teachers were encouraged to attend AFA.  Teachers described the advantages of the team approach as uniting them in their understanding, building on the ideas presented in AFA, planning new activities, helping in implementation, and providing time for sharing.  For example, teachers said, “I feel like we are learning and creating what we can actually use,” and “Four viewpoints can bring good discussions.”  Teachers attending alone mentioned that they wish they had colleagues with them.

A great deal of consistency across sites provided four primary themes as teachers described their overall experience in the AFA project: 

1) Teachers expressed appreciation for collaboration over any other feature of the program,

2) Transmission difficulties at the sites early in the series caused problems reported by teachers such as difficulty hearing, seeing, and concentrating,

3) Time issues involved different time requirements for activities across sites as an attempt was made to coordinate simultaneous activities statewide, and
4) Calculators evoked enthusiasm from teachers, but also concern by those without access to technology at their schools.

Transmission problems and time issues were solved as part of the learning experience with a statewide approach.  As these distractions played a lesser role, teachers could be expected to focus on their learning and the content of the program, as interview results during Spring 2010 suggested.

Overall, AFA participants were overwhelmingly supportive and enthusiastic about the program, even in the early stages when multiple challenges were still being addressed. 

Spring 2010 Interviews

Telephone interviews were conducted with 118 of the 130 teachers in the randomized sample (90.8 percent).  This group represents six geographically dispersed sites across the state.  

A brief summary of responses includes:

Greatest benefits:  Different ways of doing things was among the most often mentioned benefit of AFA.  One teacher remarked, “It has gotten me away from drill and practice,” and another, “I am more knowledgeable as a teacher.  I can teach better.”  Collaboration with colleagues was also regarded as a major benefit.  Other benefits included activities, graphing calculators, and adapting instruction to meet varying student needs.

Major challenges or frustrations: Teachers requested that more activities be presented in the time available with other issues either eliminated or accomplished at another time.  Other concerns included: difficulty with navigating the online component, need to address the needs of lower level students, more practice with the graphing calculator, and more time for specific groups of teachers.

Content knowledge:  Teachers reported a very strong effect of AFA on their math content knowledge, describing their improved ability to approach problems from multiple perspectives.  Those teachers who entered with strong content knowledge seemed to approximately equal the number of those who felt they needed more.  A moderate response was related to the need to address lower level students and the desire to work with other teachers in learning how to teach concepts in different ways.

Impact on teaching:  A full 98 percent of teachers reported an overall change in their instructional practice as a result of AFA.  As one teacher said, “I’m less narrow minded now.”  Strategies which teachers described using included student groups, hands-on activities, constructing knowledge (trial and error, making mistakes, taking responsibility, investigations), functions-based approaches, and project-based learning.

Coaching:  Thirty-four teachers interviewed were participating in the coaching component of the project.  They reported an average of 3.5 meetings and 2.5 classroom observations by their coach.  Teachers were strong in their descriptions of the helpfulness of their coach.  One teacher said, “She’s great…after lesson gives insight.  During lesson poses questions.  I have total respect for her.” Coaches reportedly assisted teachers in graphing calculators among many other activities.  In general teachers felt that meetings promoted sharing and mutual support with lesson dissection and analysis with discussions of what works.  Some teachers were unsure of what the coach was looking for in observing their classroom.

Use of technology: Teachers described their use of the graphing calculators as very strong and at a rate of 98 percent.  A significant number of teachers reported learning a lot about them.  The primary difficulty appears to be a lack of calculator availability at some schools, and not one teacher reported using the TI-Nspire.  Some expressed a concern regarding maintaining and improving their ability to use the calculators, and a very few thought the calculators were too difficult for their students.

Data projectors are reportedly used by the majority of teachers with access to them.  One teacher said, “I only had an overhead before…I now do everything with the document camera and computer.  Within 45 minutes, I changed the way I teach.”  The most common use appears to be sharing student work; other applications include streaming, use of websites, and integration with the graphing calculator. It seems that a rather high proportion of data projectors are not yet hooked up or not installed for maximum use.  One teacher paid for the installation herself.  Some teachers requested more instruction on the various ways the document camera might be used.

Learnport: Teachers were very strong on the helpfulness of Learnport.  The majority reportedly found at least one online resource useful.  Those few who reported negative perceptions also said that they did not like being online in general or had limited access to technology.  The Algebra Tiles drew highly positive responses; most respondents reported using it with their students.  A very high proportion of teachers used Learnport to download materials for use in their classrooms or as part of making up a session.  Frequency of use was affected by the amount of time required.

Social networking (NING): Reports by teachers of how often they used the social networking site NING appear in the table below.   

	Frequency of logging on to NING
	Number of Responses

	Daily
	2

	Weekly
	8

	Monthly
	7

	Less than Monthly
	12

	Never
	32

	Total Responses
	64


Once on the NING website, teachers most often reported that they read posts. Some posted comments for others.  A few mentioned checking lesson plans and activities. One teacher said, “It’s like a huge staff meeting where I can ask questions and get feedback.”

The primary benefits of participating in NING, as expressed by two respondents, “I was getting a lot out of talking with other teachers” and “I learned a different way of using algebra tiles and factoring that I never did before.”  Other teachers used the site for supplements, as another source of resources, and homework discussions.

Reported limitations of NING included most often difficulty in navigation, for example, “I couldn’t find the discussion,” and “Should be two clicks instead of several.”  Time was also reported as a limiting issue.

AFA Year Two:  Forty-three respondents said they would like to return; 17 were already enrolled.  Very few problems with continuing were reported; they were concerned with the “many” days out of the classroom, the need to get administrative approval, and the feeling that more Algebra I was needed.

Requests for specific Year Two program content included a very strong need for more activities, resources, and hands-on projects.  Also very strong were requests for continuing collegial collaboration and for addressing the needs of special education students, although this was offset by a few teachers’ requesting higher level material.  A moderate number of requests related to more use of graphing calculators; some teachers need more time on the calculators in order to feel comfortable using it in instruction. 

THE FOLLOWING ARTICLE WAS IN A RECENT PUBLICATION FROM THE UNIVERSITY OF MICHIGAN – DEARBORN (UM-D), HIGHLIGHTING THE MATHEMATICS PARTNERSHIP BETWEEN UM-D AND WAYNE RESA’S MATHEMATICS AND SCIENCE CENTER

Recalculating Math Education

Lesa Huget, writer, Legacy Magazine, 734.709.2238

Edith Hightower, curriculum director for Highland Park Public Schools and former middle school math teacher, didn’t always embrace this type of professional development – especially if it cut into her class time with students.  After taking a series of schoolday courses offered by UM-Dearborn’s Center for Mathematics Education in collaboration with the Wayne Regional Education Services Agency (Wayne RESA’S M/S Center), however, she discovered that even great teachers can learn new tricks. 

Since its founding in 2002, the Center -- a unit in the Department of Mathematics and Statistics has helped thousands of elementary, middle and high school teachers from throughout Wayne, Oakland, Monroe and Washtenaw counties and across the state deepen their understanding of the mathematics they teach and innovative teaching techniques.  The sessions are delivered during five six-hour days over three to eight months and are held at Wayne RESA, the UM-Detroit Center and at the UM-D Fairlane North. In many cases instructional coaches are employed to support teams of teachers in their grade band.  UM-Dearborn faculty, other local educators and retired math teachers lead the courses. 

Hightower said she learned a more relevant way to explain math concepts and connect them to her student’s daily lives – more about finding solutions and problem-solving than rote memorization and worksheets.  Students who had been sleepwalking through math class became engaged.  She watched their grades rise, along with their interest in academics.

“You can see a shift take place in the teachers”, said Hightower.  “They are empowered with knowledge and confidence.  That shows in the classroom, and ultimately benefits their students and the community.”

The Center has also collaborated with Wayne RESA to create “Algebra for All,” the centerpiece of a statewide algebra improvement initiative launched by Governor Granholm in her February 2009 State of the State address. That project is also a partnership with the state's Mathematics and Science Center Network and Michigan Virtual University. It is being broadcast to 14 sites across the state to more than 800 teachers.  One of the Center’s newest projects focuses on mathematics enrichment for special education teachers.

Center Director Roger Verhey, Mathematics professor emeritus, said the Center was created in response to teachers who felt unprepared to help kids meet tough new state math standards.  It has also helped hundreds of teachers like Hightower who are math experts, but who were using teaching methods “that don’t reflect how kids really learn best,” said Verhey.

This eight-year experiment in recalculating math education is getting results.  In two struggling districts, where 90% of students are economically disadvantaged, math performances on the Michigan Educational Assessment Program (MEAP) test are up by as much as 50%.

“In general, math education in the U.S. has focused on student's practicing procedures without understanding the concepts” said Carolyn Siebers, a Math consultant with Wayne RESA. “What kids need today is different from 30 years ago.  Its connection to the real world must be there, and that has to come from their teachers.”

	Spotlight on High-Priority Schools 

The Wayne RESA Secondary Mathematics High Priority Schools Initiative for the school year 2009-2010 increased in school participation and schools were very active in professional development sessions.  The project kicked off the school year in October with 36 non-Detroit Public Schools in Wayne County:  Academy of Business and Technology, Aishe Shule, Blanche Kelso Bruce, Casa Richard, Detroit Academy of Arts and Sciences, Inkster Public Schools, John F. Kennedy, Life Skills of Metropolitan Detroit, Michigan Health, Michigan Heart, Michigan Tech, Midtown Academy, River Rouge, Robichaud, Titan and Truman.  In January 2010, Detroit Public Schools came on board:  Boykin Alternative, Central, Cody, Cooley, Crockett, Crossman Alternative, Denby Technical & Preparatory, Ferguson Alternative, Finney, Martin Luther King Jr.Senior High School, Henry Ford, Kettering, Mumford, Osborn, Pershing, Southeastern, Southwestern, Trombly Alternative, and Western, Westside Academy.  We conducted seven monthly-professional development sessions for 40 ninth grade mathematics teachers who taught Carnegie Learning-Cognitive Tutor Algebra I. Teachers came to professional development with their school team.  They worked with their home school team members and with other school teams in the project.  RESA mathematics coaches assisted in the facilitation of the teams. Cognitive Tutor support was provided in numerous ways:  software implementation (types of reports, screen captures and intervention strategies), building assessments (beginning with the end in mind), High School Content Expectations with lessons alignment, lesson plan development with template, building a collaborative classroom, grading and integration of graphing calculators.

Carnegie Cognitive Tutor Three Day Training for the Algebra I curriculum was conducted three times this year and once for Bridge to Algebra for 65 teachers.

Principals from High Priority Schools (HPS) demanded support for 11th grade teachers. Therefore, the mathematics consultant provided four professional development sessions for teachers who taught 11th grade students plus in-school coaching support.  Also, mathematics coaches and teachers administered the EXPLORE, PLAN and ACT practice test to HPS schools.  Our professional development activities included: “How Can You Prepare for the ACT?” John Carroll, ACT Consultant; “What is WorkKeys?” ACT-WorkKeys Consultant; “The MME and Me” and “Unwrapping the HSCE” Ellen Vorenkamp, Wayne RESA-Assessment Consultant; Item Analysis of the Practice Tests and Targeted Intervention Strategies, HPS Planning Team.

Additionally, co-teaching professional development was conducted for coaches and teachers and co-teaching was piloted in four high schools.  Incorporation of co-teaching strategies will address the need to assist special education teachers and support the inclusive mathematics classroom.  Several co-teaching models were implemented:  Station Teaching, Parallel Teaching and Observe and One Assist.  Co-teaching is a welcomed success and addresses the need of striving and struggling students.

Finally, we conducted a five-day workshop for special education teachers called “Developing Algebraic Thinking”. A dozen teachers participated in this workshop that linked arithmetic, problem-solving and algebraic concepts. Our presenter, Reginald Revere, was excellent in the delivery of the instructional material. Teachers were very engaged and receptive of the content.
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