
Closing the Mathematics Achievement Gap (CMAG)  
of Native American Students Identified as LD and EBD  

 
A Wisconsin Improving Teacher Quality Grant (approximately $82K per year/3 years) 

was awarded to the Closing the Mathematics Achievement Gap for Native American 

Students (CMAG) Project in January 2008 and a Mathematics and Science Partnership Grant 

(approximately $224K per year/3 years) was awarded for the same project in July 2008. 

Primary Investigator and Director:  
Judith Hankes, Professor, Mathematics Education, UW Oshkosh  

Co-Directors: 
  Gerald Fast, Professor, Mathematics Education, UW Oshkosh 

Wayne Swanger, Professor, Special Education, UW Oshkosh 
Stacy Skoning, Associate Professor, Special Education, UW Oshkosh  
John Beam, Associate Professor, Mathematics, UW Oshkosh   

External Evaluator: 
William Mickelson, Associate Professor, Mathematics, UW  Whitewater  

 
Participating Schools 
Grant-funded participants - 30 teachers from 9 Wisconsin school districts serving Native 
American communities: Bayfield, Bowler, Crandon, Menominee Indian, Lac du Flambeau, La 
Courte Orielles, Seymour, Wabeno, Winter, 
Self-funded schools: Ho Chunk Nation After School Youth Services (13 teachers), Naytawaush 
Charter School, MN (school-wide). 
Student Participants 
Students with IEPs: approximately 150  (each project teacher will  track progress of 5 students); 
Inclusion classrooms: 4 classrooms (approximately 60 students); Control classrooms: 8 
classrooms (approximately 120 students) 
 

PROBLEM SITUATION 

Development of the Closing the Math Achievement Gap Project was motivated by the 

documented educational underachievement of Native American students in numerous core subjects. 

Low test scores, low graduation rates, and alarmingly high truancy rates reflect the fact that something is 

seriously wrong with the type of education offered to Native children. Researcher Lydia Whirlwind 

Soldier (2005) proposes that culturally biased materials presented through culturally insensitive 

instruction contributes directly to the fact that high school drop-out rates in Indian Country still number 

50% or higher. Tragically, the consequences of such failure have contributed to the condition of tribal 

communities burdened with poverty, illness, and addiction.   

 

 

 



PROJECT PURPOSE 

 The purpose of the CMAG project is to begin to resolve the problems addressed above by 

working to increase the mathematics achievement of special needs Native American students. 

This population is targeted because of the disproportional numbers of Native students receiving 

special education services. The intention of the project intervention described in this paper is to 

prepare special education teachers to effectively teach mathematics to their Native students. The 

study hypothesis is that by heightening the mathematical problem solving and reasoning abilities 

of Native American learning disabled students, the students will perform significantly better on 

the reasoning–based Wisconsin Knowledge and Concept Exam, and this improved performance 

will reduce the achievement gap between Native American and non-Native students within the 

participating districts and schools.  MindSong Math is the professional development program 

that serves as the project intervention. This program prepares teachers to effectively integrate 

culturally responsive mathematics, cognitively guided and differentiated instruction, hands-on-

geometry, context-situated algebra, and technology.  The MindSong Math Professional 

Development Program was developed by Dr. Judith Hankes, the CMAG primary investigator, 

Mindsong Math incorporates research-based programs such as Cognitively Guided Instruction, 

Maine’s Impact Study of Technology in Mathematics, the Madison Metropolitan School District 

Learning Mathematics in the Intermediate Grades program, the CREDE Standards for Effective 

Teaching (culture-based), Math Recovery, and numeracy studies conducted by the Freudenthal 

Institute at Utrecht University in the Netherlands.   

Eight objectives focus the CMAG project.: 

 1. to increase mathematics content knowledge of Native American students identified as LD 

and EBD;  

 2. to increase the mathematical problem solving skills of Native students identified as LD and 

EBD;  

 3. that Native American students identified as LD and EBD will report more positive 

attitudes toward learning mathematics;  

 4. that teachers of Native students identified as LD and EBD will develop greater knowledge 

of mathematics content;  

 5. that teachers of Native students identified as LD and EBD will develop greater knowledge 

of process standards and reform pedagogy;  

 6. that teachers of Native students identified as LD and EBD students will develop greater 



knowledge of aligning instruction with assessment;  

 7. that teachers of Native students identified as LD and EBD will demonstrate knowledge of 

culturally responsive methods of teaching and teach content through culture-based thematic 

units; and  

 8. that school-based teams of teachers will provide district professional development. 

 

INTERVENTION 

The CMAG Project encompasses three characteristics found in many successful professional 

development projects: (1) groups of teachers from the same school participate together; (2) workshops 

and reflection sessions provide high quality contact lasting months; and (3) teachers learn new content 

and pedagogy in the context of teaching (Elmore, 2002; Loucks-Horsley, et. al., 2005). Table 2 outlines 

how these characteristics are integrated in the CMAG Project.  

              CMAG Intervention Activities  
Need Identified Activity to Address the Need 
4th, 8th and 10th grade WKCE math scores of Native 
students identified as LD and EBD need to be improved. 

CMAG workshops will focus on deepening math content knowledge of teachers 
of special needs Native students and on the knowledge of how Native students 
learn such content. 

The mathematical content knowledge of teachers 
working with LD and EBD Native students needs to 
increase. 

CMAG workshops will focus on connected content, i.e., teacher knowledge of 
algebra, geometry, statistics/data analysis, etc will be developed in the context 
thematic units. 

Teachers of LD and EBD Native students typically focus 
on skill development rather than the development of 
reasoning.  

During CMAG workshops, teachers will be fully immersed in problem solving 
and will reflect on developing student reasoning through problem solving. 

Teachers need to understand how students learn math 
content and how to assess for content knowledge. 

During CMAG workshops, teachers will develop understanding of student 
mathematical thinking by participating in Cognitively Guided Instruction 
sessions levels I, II, and III 

Typically math taught to middle and high  school LD and 
EBD Native students is remedial and disconnected from 
real life.  

During CMAG workshops, teachers will study connected content units (to 
develop their own content knowledge) and adapt these units for use with LD and 
EBD students. 

Teachers need to become familiar with the latest web-
based curriculum to understand its role in the math 
classroom. 

Sessions will be devoted to learning technologies and accessing and exploring the 
web-based interactive curriculum found on the MindSong Math blog:  
http://mindsongmath.blogspot.com/ 

Teachers need to become acquainted with activities and 
commercial materials that allow one to teach via problem 
solving. 

Workshop time will be provided for teachers to peruse and critique curricular 
materials from programs such as The Mathematics Task Center Project 
http://www.blackdouglas.com.au/taskcentre/index.htm, and the Maine Impact 
Maine Impact Study http://www2.edc.org/mistm/product/keysites.html 

Many teachers of Native American students lack 
knowledge about Native culture and learning styles. 

During CMAG workshops, teachers will become knowledgeable about 
culturally responsive teaching methods and how Native culture impacts on 
school performance. 

Regular education teachers with inclusion classrooms 
need to understand how to adapt curriculum and 
instruction for LD and EBD Native students. Also, there 
is limited understanding 
 regarding how elementary, middle, and high  school 
curriculum dovetails and how this influences LD and 
EBD students’ instruction. 

CMAG faculty will co-present with CMAG treatment teacher teams (two regular 
education and two special education) and provide one or two day 
workshops/awareness sessions annually in participating districts. 

http://www.blackdouglas.com.au/taskcentre/index.htm


Discourse between special education and regular 
education teachers is limited. Networking between 
teachers and among grades is needed. Also,  

CMAG treatment teachers will participate in the CMAG Project for three 
consecutive years implementing content and methods in their own classrooms. 
These team members will also serve as math coaches.  

 

ASSESSMENT 

An analysis of variance (ANOVA) will be performed to test the null hypotheses of no 

relation between the independent variables introduced by the CMAG Project treatment (increased 

content knowledge of teachers, teacher knowledge of CGI, teacher knowledge of culturally 

responsive teaching methods, use of high interest lessons that focus on situated problem solving and 

connected content) and the dependent variables of student achievement and student attitude towards 

mathematics. 

 

Major Objectives Evaluation Method 

Increase mathematics content knowledge of treatment Native American 
students identified as LD and EBD. 

WKCE will be analyzed annually; MINDSONG MATH Assessment of 
treatment students annually, pre-assess (September)  
and post (May); MINDSONG MATH Assessment of Control students: 
pre-assess (September Year I) post (May Year III). 

Improve the mathematical problem solving abilities of treatment  
Native students identified as LD and EBD. 

 (same as above) 

Treatment Native American students identified as LD and EBD will report 
more positive attitudes toward learning mathematics 

Attitude Assessment: treatment annually, pre-assess (September) post  
(May); Control: pre-assess (September Year I) post (May Year III). 

Treatment teachers of Native students identified as LD and EBD  
will develop greater knowledge of mathematics content. 

Content Knowledge Assessment treatment and control teachers: pre-
assess (September Yr I ) and post treatment (May Year III). 

Treatment teachers of Native students identified as LD and EBD  
will develop greater knowledge of the NCTM Process Standards.  

(same as above) 

Treatment teachers of Native students identified as LD and EBD  
will develop greater knowledge of how to align instruction with assessment. 

Teacher Knowledge and Beliefs assessment of treatment and control 
teachers: pre-assess (Year I) and post treatment (Year II);  
CMAG faculty will observe and interview treatment teachers each 
month. Control teachers will be observed by CMAG faculty September 
Year I and May Year III.  Field observation protocols will document 
implementation. 

Treatment teachers of Native students identified as LD and EBD  
will demonstrate knowledge of culturally responsive methods of teaching. 

CREDE Rubric will be used to evaluate implementation. 

Treatment teachers of Native students identified as LD and EBD  
wiill use web-based curriculum with their students.  

Implementation Self Evaluation: treatment teachers will self-evaluate 
their use of web-based curriculum. They will also be observed and 
interviewed by CMAG faculty each month.   

Treatment teachers of Native students identified as LD and EBD  
will teach content through content integrated thematic units . 

(same as above) 

Teams of project teachers (two special education teachers and two regular 
education teachers) will provide district workshops/awareness sessions and 
serve as mathematics coaches within their districts. 

District-wide workshops will be documented and workshop participants 
will be surveyed following each workshop to evaluate participant 
benefits.  Classroom teachers will be surveyed to determine amount of 
and effectiveness of coaching by CMAG treatment teachers. 

 

PROJECT YEAR I IMPLEMENTATION  

 To achieve the eight objectives stated above, the following activities were completed during 

Project Year I:  



 *August 2008 5-day workshop (40 participants) focus on CGI problem types and numeracy;  

 *August 2008 teacher content knowledge pre-tested during 1st day of workshop;  

 *September 2008 project students pre-tested (CGI Reasoning Assessment, Base 10 

 *Assessment,  Content Assessment (K-2 with MMSD assessment, 3rd grade and above with 

the Buckledown Assessment, Attitude Assessment);  

 *October 2008 Project classrooms visited and WKCE prep materials distributed (Buckedown 

resources);  

 *October-November 2008 Project classroom observations and teachers interviewed (tapes 

transcribed and analyzed);  

 *January 2009 3-day reflection session (focus on teaching fractions);  

 *February 2009 Conference with Winter SD administrator;  

 *February and March 2009 fraction curriculum developed and distributed;  

 *March 2009 conference with Wabeno SD administrators (Wabeno project teachers 

providing awareness sessions to entire elementary and middle school.  This district is interested 

in adopting CGI approach schoolwide.);  

 *March 2009 half-day workshop Crandon k-5 teachers (This district is interested in adopting 

CGI approach schoolwide);  

 *March-April 2009 instructional DVDs produced and distributed  (three DVDs: two on 

teaching fractions and one on Base 10);  

 *February-May 2009 Project classroom observations and teachers interviewed (Tapes are 

currently being transcribed and analyzed.  Three faculty members are interviewing to achieve 

inter-rater agreement on teacher implementation efforts);  

 *February-April 2009 external evaluator visited five school districts; 

 *May 2009 post-assessment of project students (each special education teacher tracking five 

students);  

 *September 2008 and May 2009 Year I control classrooms pre-post assessments (During 

Project Year I, there were only two districts with project/control classrooms.  More twill be 

included more in Year II);  

 *Summer 2009 pre-post test analysis; 

 *June 10-12, 2009  and May 18 &19, 2009 2- day workshop (technology focus - Pam 

Buffington, director of the Maine Impact Study for Technology in Mathematics Intervention  



 *July 6-8,  2009 3-day make-up workshop (four teachers from the LaCourte Orielles (BIA),  

one teacher from the Bayfield SD,  one teacher  from the Bowler SD, and one teacher from the 

Wabeno SD joined the project during the Year I school year). 

 

     FINDINGS 

The CMAG Project is currently in the spring semester of Project Year I (of a three-

year project), and student participants were post-assessed in May.  Test data is currently 

being assessed. Also, all project teachers have been observed and interviewed at least two 

times. At the time that this paper is being submitted, interview transcription and 

analysiscontinues. Partial analysis of interview transcriptions using the Levels of Teacher 

Change Rubric reveal, as would be expected, that teachers are at different levels of 

implementation. However, more than three fourths of the teachers have reported positive 

student achievement. The following teacher comments are typical. 

*I think they feel better about themselves b/c there is no right or wrong way 

*They are coming up with a solution that makes sense to them and that makes them 

feel good. 

* There is not somebody saying that is not right, do it differently. So they are coming 

up and feeling better about themselves. 

*I see the kids enjoying more, so much more. They love it. 

*It’s not a matter of them seeing that they get F’s on their paper, or they are getting 

marked wrong, they just explore and they have fun doing it. 

*They like math more.          

* The thing that I found is they enjoy story problems. 

* They love story problems, and they love graphing. 

* The kids love this. 
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	Evaluation Method
	WKCE will be analyzed annually; MINDSONG MATH Assessment of 
	treatment students annually, pre-assess (September) 
	and post (May); MINDSONG MATH Assessment of Control students:
	pre-assess (September Year I) post (May Year III).
	 (same as above)
	Attitude Assessment: treatment annually, pre-assess (September) post 
	(May); Control: pre-assess (September Year I) post (May Year III).

