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— Middle-level teachers (G5-8)
~— Building capacity in rural settings
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BNCGhoNtS of approx. 30iteachers each year (most LPS in Y1)

=S EGclision developing deep mathematicall content knowledge,
SpEdagegy: for middle level classrooms, action research, encouraging
Smathematicall habits of mind, and leadership skills

Iattiematics: l.earning Teams

= [fead teachers, supported by administrators and university faculty
-~ Wwork withrother teachers to improve instruction and assessment

A Research Initiative

~ — Additional examination of how M2 components affect educational
improvement and innovation




AIDGE SoUrces
= ¢ Teacher surveys
¢ Student achievement data
¢ Content knowledge assessment
¢ Interview and focus groups
¢ Classroom observation
¢ Document Analysis
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- % Impact on IHEs and IHE faculty practice
% Eactors impeding or facilitating progress
% Progress toward “scaling up” and sustainability




M2 Institute Components

Courses and related support
(e.g., through email,
Blackboard)

Instructional teams (lead
teacher-mathematician-math
educator partnerships)

Leadership academy (articulate
role of lead teacher in school
improvement)

Ongoing support to lead
teachers

District and ESU Math Learning
Teams (support collaboration,
development of model lessons
and assessments)

M2 research and dissemination
of findings

M2 management team (e.q.,
support for teacher selection,
partnership activities)

Institutional Cont

Participation in M2

IHE Faculty (Depts. of
Math; Teaching,
Learning and
Teacher Education;
and Statistics)

Rural Math Teacher
Workforce

IHE Outcomes

Improved course quality, math faculty
contributions, commitment to teacher education by
math department, other policies and practices

«Support through
instructional teams
«Other support to
lead teachers, math
learning teams

Institutional Outcomes
(e.g., creation of learning communities, math-related teacher collaboration across
subject areas, other policies and practices)

Lead Teachers

+Fostering learning
community and
collaboration at their
schools

+Peer coaching
«Action research

Teacher Knowledge Teacher Practice Student Math
Achievement
Math Knowledge «Instructional design and
delivery that reflects
content and process
standards
+Instruction that
accommodates different
learning styles
+Use of assessment and
action research to inform
practice

+Math knowledge gained
from advanced coursework
+NCTM and state content

standards >l
+Habits of mind

Math Pedagogy
Process standards
+NCTM principles
+Flexible, interactive styles of
teaching for diverse groups

ESU and district support for teacher participation in M2 activities; instituti structures or i ives; ing school reform activities)

M

M
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Sample Eindingsy
em.SeverallPublications

Sutton, J. T., Meyer, S., Brodersen, R. M., Jesse, D. and Northup, J. (2009,

ay). 2007-2008 Evaluation report: Math in the middle mathematics and

sclence partnership program. Denver, CO: RMC Research Corporation.

eyer, S. J., & Sutton, J. T. (2008, March). Examining teacher outcomes and

student mathematics achievement outcomes in the Math in the Middle (M2)
Institute Partnership. Paper presented at the American Educational Research
Association Annual Meeting, New York, NY.

Sutton, J.T., Meyer, S.J., Brodersen, R.M., and Turnbull, J.J. (2008).
University of Nebraska-Lincoln Math in the Middle Institute Partnership 2006-
2007 evaluation report. Denver, CO: RMC Research Corporation.

Sutton, J. T., Meyer, S., & Turnbull, J. (2007, March). University of Nebraska—
Lincoln. Math in the middle institute partnership.: 2005-2006 (Evaluation
report). Denver, CO: RMC Research Corporation. !’
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Number  Cronbach’s
of Items Alpha
Overall Mathematics Professional Development Participation 12 .83
Overall Professional Development Emphasis on Mathematics Topics 5 .86
Overall Preparednessfor Teaching Mathematics 17 91
Preparedness to Teach Diverse Students (subscale) 4
Overall Confidencein Mathematics and Teacher Support 10
Confidence in Mathematical Knowledge (subscal€)
Confidencein Ability to Support Colleagues (subscale)
. Confidence in Leadership Ability (subscale)
~ Emphasison NCTM Process Standards
- Ingtructional Technology Usein Mathematics
Overall Use of Assessment in Mathematics
Use of Assessment - Analysis and Justification (subscale)
Overall Factorsthat Limit Mathematics Teaching
Factors that Limit Teaching - Student Characteristics (subscal€)
Factors that Limit Teaching - Instructional Resources (subscale)
Overall Influence of External Factorson Mathematics Teaching
Influence on Teaching - Standards and Testing (subscale)
Professional Interaction
Professional | nteraction with M?Teacher Leaders
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Prepaiedness for Mathematics Instruction

Mean Difference
N 2004 2005 2006  2004-05 2005-06 2004-06
Overall Preparednessfor Teaching 28 247 287 321 A0*** 34xxx T4Ex*
Mathematics
Preparedness to Teach Diverse 28 221 251 272 .30% 21 BLxx*
Populations
Use action research. 28 168 186 343 .18 1.57+** 1.75%**
Use avariety of assessment strategies. 28 221 279 343 57** B4xx* 1.21%%*
Use student assessment results. 28 257 29 343 .39 46* 86***
Teach mathematics with technol ogy tools. 28 196 229 282 .32 54 .86***
Teach mathematics with manipulative 28 226 270 311 A44* A41* .85 **
materials.
Teach problem-solving strategies. 28 250 314 329 B64x** 14 Nk
Select/adapt instructional materials. 28 279 336 350 S7xxx 14 71
Sequence mathematics instruction. 28 270 326 341 56%* 15 Y (Vakad
Encourage participation of minorities. 28 264 300 332 .36% .32 B8 **
= Provide a challenging curriculum for all 28 289 336 354 A46%* .18 .B4xx*
students.
Provide instruction that meets challenging 27 296 344 356 A48+* 11 BgFx*
standards.
Teach students with diverse abilities. 27 259 29% 315 .37 19 56**
Teach students with learning disabilities. 28 229 254 282 25 29 B4xx
Teach students with limited English 28 168 193 221 .25% .29 B4x*
proficiency.
Connect mathematics and other subject areas. 28 271 314 321 A43* .07 50**
Encourage participation of females. 28 325 346 368 21 21 A3
Teach students with a variety of cultural 28 232 268 271 .36 .04 39%

backgrounds.

Note: Responses were rated on a 4-point scale where 1 = Not Well Prepared, 2 = Somewhat Prepared, 3 = Well Prepared, 4 = Very Well Prepared. Bold text
indicates composite variables. The 2004-2006 difference may not equal the sum of the annual differences due to rounding. *p < .05, **p < .01, ***p < .001.

@onidence in Mathematics Instruction
and Teacher Support

Difference

N 2004 2005 2006 2004-2005 2005-2006 2004-2006
Overall Confidence in Mathematics and 29 257 294 335 3§ A IR
Teacher Support
Confidence in Ability to Support Colleagues 29 2.39 286 330 AT AFEEE R
Confidence in Mathematical Knowledge 280269 34 342 J5eEE g AR
Confidence in Leadership Ability 29 285 303 336 19 33 JS2EnE
Knowledge about educational issues related to 29 214 2,66 331 52%% [ L1755

mathematics

Ability to provide multiple types of supportto 29 2,14 255 331 Al TJoEEE 117#%%
colleagues

Ability to coach or mentor new teachers 29 266 331 359 66%F 28 93#s

Ability to help colleagues improve mathematics 28 250 318 336 8% 18 gk
knowledge and skills

Ability to write mathematics curriculum 29 235 272 317 38 45% g3k

Ability to coach or mentor experienced teachers 29 228 255 310 28 554+ Sk

Ability to act as a leader among other teachers 29 286 3.07 345 21 38% Sk

Knowledge beyond what you teach 28 254 286 307 32 21 sS4k

Other teachers see vou as a leader 29 283 300 328 17 28 45%%

Knowledge related to mathematics you teach 27 348 363 389 3 20 A1

Note: Responses were rated on a 4-point scale where 1 = Not Confident at All, 2 = Somewhat Confident, 3 = Moderately
Confident, 4 = Very Confident. Bold text indicates scaled items. The 2004-2006 difference may not equal the sum of the annual
differences due to rounding. *p < .05, **p < .01, ***p < .001.



Eemphasized assessment and justification and those involving
demoenstration and perfermance; and

& s nereased their professional interaction among colleagues, including
discussions about how to teach, collaborating to prepare instructional
materials, and observing colleagues’ teaching.

M2 Activities . . .
Enhanced faculty knowledge and interests regarding K-12 schools and
teachers;
Were consistently aligned with mathematics content and process v
standards and received high ratings from participants; and ~
Aligned well with multiple indicators of sustainability.
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man of Findings: Teacher Outcomes

Two-Year Gain
Cohort1  Cohort2 Cohort3 Cohort 4
Overall Preparedness for Teaching Mathematics + + + +
Preparedness to Teacher Diverse Students (subscale) + + + +
Overall Confidence in Mathematics and Teacher Support + + + +
+ + + +
| | t
f t
| |

Confidence in Mathematical Knowledge (subscale)
Confidence in Ability to Support Colleagues (subscale)
Confidence in Leadership Ability (subscale)

Deemphasis on Need for Basic Mathematics Skills,
Memorization, Use of Algorithms, and Repeated
Practice (item-level analysis)

Emphasis on NCTM Process Standards

Increased use of Instructional Activities such as Working
in Small Groups, Working on Problems that Take
Over 30 Minutes to Solve, and Involve Explanations of
Mathematical Reasoning (item-level analysis)

Overall Use of Assessment in Mathematics

Use of Assessment — Analysis and Justification (subscale)

Professional Interaction

Note: + = statistically significant positive effect at the p < .05 level; n.s. = not significant.




Student Mathematics
Achievement Outcomes
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ETevided by LPS for all' Grade 5-8
Sildents during 2004-05, 2005-06, and

— District designed CRT (grades 4 and 8); total
math added for grades 5-7 in 2006

— Metropolitan Achievement Test (Grades 5-7)
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wdentiierssallevwlinkage over
eN@nalyses control for prior

*Student demographic information (e.g.,
gender, race/ethnicity, participation in
special programming)




Grade 4

Grade 6 Grade 7

Grade 8

Grade 5
Total Math (MAT scale X
Score)
Math Procedures X
Math Concepts and X
Problem Solving
Total Math (District CRT
point total)
Algebra
Computation
DataAnalysis
Geometry and
Measurement
Numeration

X? X
x* X
X? X
X° X®
Xh
X°
Xh
X°
X°

22004, 2005, and 2006 only; Y2006 and 2007 only

Teachers All Students

M < Students

1 M2 Cohort 1
1 M2 Cohort 2
3 M2 Cohort 3
99 Comparison

3 M2 Cohort 1
3 M? Cohort 2
0M?2 Cohort 3
35 Comparison
7 M? Cohort 1
4 M? Cohort 2
1 M? Cohort 3
34 Comparison

2,188

n Percent

172 79

7’

RESEARCH




bl

ud-ehf Demographics, Gradeiss

2006-2007

Students of Students of

M? Comparison
Participants Teachers

(N =921) (N =1,368)

n_ Percent n Percent

Gender
Female 463 50.3 668 488
Male 458 49.7 700 51.2
Race/Ethnicity
White 774 84.0 1,078 788
African American 51 55 130 95
Hispanic 41 45 90 6.6
Asian 46 5.0 52 38
Other 9 10 18 13
LPS Program Participation
Gifted and Talented 275 29.9 207 151
Special Education X £
English Language Learner 27 29 59 43
Course Enrollment
Below Grade Level 113 12.3 260 19.0
On Grade Level 591 64.2 950 69.4

Above Grade Level 329 357
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ment; Grade 8
Geometry and
Data Analysis Measurement Numeration
(District CRT) (District CRT) (District CRT)
B SE B SE B SE

Intercept 5.88%** 0.20 5.26%** 0.42 2.63*** 0.21
2006 Math Achievement

(District CRT Total

Math point total) 0.07*** 0.00 0.20%** 0.01 0.10%** 0.00
Student of M2 Teacher

(1=inM2

classroom during

2006-2007 school

year) -0.04 0.09 0.48* 0.19 0.13 0.10
Gender (1=male) 0.03 0.07 0.20 0.14 0.18* 0.07
African American -0.70%** 0.14 -0.44 0.29 -0.03 0.15
Hispanic -0.28~ 0.16 0.29 0.33 -0.32~ 017
Asian -0.07 0.18 021 0.36 -0.08 0.18
Gifted and Talented 0.14 0.10 1.39%** 0.19 0.18~ 0.10
Special Education -0.53*** 0.12 -0.46~ 0.24 -0.18 0.12
English Language

Learner

R2
Number of Observations

~p<.10, *p < .05, **p < .01, ***p < .001.



ummaﬁ‘fbf Effects: LRS Student
ACHIIEVEMENt (2004-2005) =

Effect on 2005 Mathematics Achievement
Associated With M2 Participation

Grade 6 Grade 7 Grade 8
Total Math (MAT NCE score) ns. ns. Test Not
’ ) Administered
Math Procedures Test Not
ns ns Administered
Math Concepts and Problem Solving ns. ns. Test Not
’ ) Administered
Total Math (District CRT point total) Test Not Test Not -
Administered  Administered  F°S1V€ (20)
Algebra Test Not Test Not -
Administered  Administered 0318 (:20)
Computation Test Not Test Not -
Administered  Administered P03 1Ve (14)
DataAnalysis Test Not Test Not ns
Administered  Administered -
Geometry and Measurement Test Not Test Not -
Administered  Administered  0S1Ve (-18)
Numeration Test Not Test Not Positive (.13)

Administered  Administered

Note: n.s. = not significant at the p < .05 level. Effect size (standardized mean difference) is indicated in parentheses.
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ummaﬁ‘bf— Effects: LPS Student:

Effect on 2006 Mathematics Achievement
Associated With M _? Participation

Grade 6 Grade 7 Grade 8
Total Math (MAT NCE score) ns. ns Test Not
i : Administered
Math Procedures Test Not
ns ns Administered
Math Concepts and Problem Solving ns. ns. Test Not
- " Administered
Total Math (District CRT point total) ns. Positive (.14) ns.
Algebra ns. Test Not ns.
' Administered :
Computation ns. Test Not ns.
: Administered :
Data Analysis ns. Test Not ns.
' Administered :
Geometry and M easurement ns. Test Not ns.
: Administered :
Numeration Test Not
ns Administered ns

Note: n.s. = not significant at the p < .05 level. Effect size (standardized mean difference) is indicated in parentheses.



ummaﬁ‘fbf Effects: LRS Student
ACHIEVEMENt (2006-2007) =

Effect on 2007 Mathematics Achievement
Associated With M _? Participation

Grade 6 Grade 7 Grade 8
Total Math (MAT NCE score) Test not ns? Test not
administered i administered
Math Procedures Test not Positive (.13) Test not
administered : administered
Math Concepts and Problem Test not ns. Test not
Solving administered . administered
Tot?logj";\lh (District CRT point Negative (-.09) Positive (.15) ns.
Algebra Test not
ns administered ns.
Computation . Test not
Negative (-.16) administered ns.
Data Analysis Test not
ns administered ns
Geometry and Measurement Test not "
ns. administered Positive (.10)
Numeration Negative (-.21) Test not ns.

administered

Note: n.s. = not significant at the p < .05 level. Effect size (standardized mean difference) is indicated in parentheses.
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T

IchErproiessional development on student achievement
et all, 2007) found that only nine met national (WWC)

RECEN study of “reform oriented instruction” (Le et al, 2009)
Wealkrelationshipito student achievement
|SSlies
= Alignment with state/district tests
» Open-ended items measuring problem solving skills
» Use of test subscores

Yoon, K. S, Duncan, T., Lee, S. W.-Y ., Scarloss, B., & Shapley, K. (2007). Reviewing the evidence on how teacher
professional development affects student achievement (Issues & Answers Report, REL 2007-No. 033). Washington, DC:
U.S. Department of Education, Institute of Education Sciences, National Center for Education Evaluation and Regional
Assistance, Regional Educational Laboratory Southwest.

Le, V., Lockwood. JR., Stecher, B.M., Hamilton, L.S., Martinez, J.F. (2009). A longitudinal investigation of the relationship "
between teachers’ self-reports of reform-oriented instruction and mathematics and science achievement. Educational a
Evaluation and Policy Analysis, 31(3).




BEETEralizability for some grade levels that had
elavely’ small numbers of M2 participants

Iy one district
—lLow: statistical power for hierarchical analysis

~ — Lack of data to control for school and student
level socioeconomic status
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S0 ECliENECHIEVEERROEiaiomENeIMELRS distrcts continuesitohe a
ShelEREENEIST efforttorcollect datariiom the 14 non-LPS districts
entediinfCohort 4 resultediinithe following:

Spadistiictsrettmed achievement data (TerraNova, NWEA, SAT); scale

Seoleypercentile ranks, and NCE scores.

NeUIRdIStHcts; M2 participants were the only mathematics teacher(s) at a
ghiictlargrade level. Inithe 2 districts with,comparison students, there were
Werrthan 20 students in either the M2 or comparison group.
nlyzene district provided individual-level student data that could be linked

_ aclioss yearsifor students of M? participants and nonparticipants.

None provided demographic or other student data that could be used to

control for other possible influences on achievement.

The limitations of the non-LPS data (i.e., inconsistent outcome measures,

inadeguate comparison groups, and limited ability to link student data over

time) allow: only very weak conclusions about the impact of M2.
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__:__ gntinued efforts to collect and aggregate data from
Ural districts

= Vlere sophisticated assignment of students to
“teachers

- — Options for aggregating teacher data across cohorts
and student data across years

— Multiyear gains
— “Concentration effects”
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