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Teacher Beliefs and Change

The Plumb Line



Why We Focused on Beliefs

• Suggested in the change literature

• Supported by research on district 
action research during the CPMSA



The Importance of Critical 
Reflection to Change Practice

     Teacher Change to Promote Learning Communities
A Model of Impact of Action Research on Teacher Change
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Beliefs Content C & I
Impact on 
Student 

Achievement
•Complete 
profiler

•Completed 
Profile is used 
to develop a 
plan

•Participant 
selects, reads 
and discusses 
15 resources

•Participant 
completes three 
essays

•Participant uses the 
profile results and 
student achievement 
needs to determine 
content learning 
goals

•Participant 
completes 
workshops, on-line 
experiences, etc.,

•Participant 
maintains content 
learning record

•Participant 
identifies a 
research-based 
practice aligned 
with identified 
learning needs

•Participant 
develops a unit of 
study that includes 
the use of the 
research-based 
practice and 
addresses one of 
their grade level 
content standards

•Individuals 
implement unit and 
videotape 
instruction

•Participant 
completes action 
research, based on 
needs indicated in 
school data and 
focusing on 
effectiveness of 
research-based 
practice

•May use African-
American Plan 
student 
achievement data

•Use EXCELS-Plus 
data

Individual Portfolio Development



Complete Profile and Plan

Complete 
university 
modules 
and meet 
quarterly 

for portfolio 
checks

Meet at 
least 

monthly to 
facilitate 

learning & 
portfolio 
progress

Work at own 
pace and 
meet for 
quarterly 
portfolio 
checks

Submit Individual Portfolio in 18 months

Complete Individual Profiles
Develop Composite Results
Work with Group to Plan

Meet at 
least 

monthly to 
facilitate 
learning 

and 
portfolio 
progress

Meet six days scattered 
throughout the year to work as 

a group and complete 
individual implementation and 
reflection between meetings. 

Facilitates learning and 
portfolio progress.

Submit Team/School Portfolio in 12-18 Months

Flexible Paths Provide Choice
Individual Paths Group Paths

University        CEMS-Assisted           Independent Grade-Level        Discipline-Based       School Wide



Beliefs Content C & I Impact on 
Student 

Achievement
•Individuals
complete profiler

•Composite 
team profiles are 
used to develop a 
team plan

•Team members 
can select, read 
and discuss same 
resources

•Individuals 
complete their 
own essays

•Team uses the 
composite profile 
results and student 
achievement needs to 
determine content 
goals

•Individuals also look 
at individual needs

•Team/individual
completes workshops, 
on-line experiences, 
etc.,

•Individual maintains 
content learning record

•Team identifies a 
research-based 
practice aligned with 
identified learning 
needs

•Team develops a 
unit of study that 
includes the use of 
the research-based 
practice and 
addresses one of 
their grade level 
content standards

•Individuals
implement unit and 
videotape instruction

•Team completes 
action research, 
based on needs 
indicated in school 
data and focusing on 
effectiveness of 
research-based 
practice

•May use African-
American Plan 
student achievement 
data

•Use EXCELS-Plus 
data

Team Portfolio Development



How We Addressed Beliefs

Profiled 
teacher 
beliefs



How We Addressed Beliefs

Planned to 
focus on 
beliefs



How We Addressed Beliefs

• Chose their learning focus
• Analyzed selected 

readings focused on 
philosophy and beliefs

• Reflected critically on 
teaching practice

• Dialogued with university 
and CEMS staff, as well as 
colleagues



How We Addressed Beliefs

Teacher portfolio, both hard copy 
and electronic, designed to 
demonstrate beliefs



How We Measured 
Changes in Beliefs

• Measures of change in beliefs
�Pre- and post-profile results
�Retrospective pre- and post survey 

on beliefs
�Voices of teachers
�Portfolio essays
�Action research



Profiled Data Source



Profiler Results - Beliefs 
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Retrospective Survey 
Results - Beliefs
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Qualitative Data on Change

Voices of Teachers



Case Study Assertions
• Assertion #1: The teachers’ early perspectives on 

science and mathematics curriculum emphasized 
technical and practical interests.  The style of 
teaching and beliefs about teaching and learning 
science and mathematics were traditional, 
didactic and teacher centered. 

• Assertion #2: The teachers were interested in 
changing their curriculum in ways that would 
emphasize emancipatory interests, but they felt 
constrained by their own teaching style and the 
perceived norms of the school culture.



Assertions Continued

• Assertion #3: The teachers began using a more 
emancipatory approach.  Their goal was to find a 
balance between the technical interests of the 
administration and the learning needs of their 
students.

• Assertion #4: The teachers were encouraged to 
develop curriculum that was inquiry based.  
Students were encouraged to design and execute 
experiments to demonstrate science and 
mathematics concepts.



Assertions & Conclusions
• Assertion #5: Curricular changes in science and 

mathematics were initiated and sustained by the 
teachers' concerns over student achievement and by 
the norms and values of the school cultures. 

• Conclusions: There is a connection between teacher 
practice, curriculum, and student participation and 
learning.  In these case studies the common point of 
interest was student learning and participation.  This 
issue of student learning encouraged the reflection 
process and lead to teachers making change in their 
curriculum via changes in their beliefs and practice. 
More research into the nature of these relationships is 
currently being completed. 



Our Current Research

• Finalizing case study
• Follow-up with survey respondents

–15 teacher participants
• 3 Observations
• 1 Interview

–10 principals
• 1 Interview

• Further work with profiler data



What Were Our Successes?

• Seventeen Exemplary Schools
• Increased achievement on state 

reporting measures
• Decreased gap 
• Increased success in pipeline
• Teacher leaders developed



Liberty Elementary
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Liberty, a downtown school (73% low-income; 58% ELL) 
completed a school-wide portfolio in science.



Lothrop Magnet School
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Lothrop (79% low-income; 87% African American) 
completed a school-wide science effort.



Minne Lusa Elementary
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Minne Lusa (66% low-income; 50% African 
American) completed a school-wide effort in 
science.
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Bryan Middle School (54% low-income; 11% African 
American; 39% Hispanic) fulfilled math participation 
and achievement.

Bryan Middle - Exemplary Mathematics



4th Grade Math CRT - Change in Success
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2002-03 76.7 75.2 78.3 66.9 92.7 85.6 71.6 65.0 69.8 53.0 56.8

2004-05 87.3 86.6 88.1 80.4 97.7 93.1 86.2 79.1 83.5 68.6 81.9
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Closing the Achievement Gap in 4th Grade Math
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4th Grade Science CRT - Change in Success
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2002-03 73.9 71.9 75.8 62.0 85.2 83.5 69.4 70.7 67.5 53.1 58.1
2004-05 80.5 79.9 81.2 72.8 94.2 88.4 76.0 73.0 75.3 60.8 70.3
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Closing the Achievement Gap in 4th Grade Science
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Algebra CRT - Change in Success

0.0
20.0

40.0
60.0

80.0
100.0

Population

%
 S

uc
ce

ss

2002-03 51.5 50.9 52.1 39.6 81.1 58.8 44.3 36.8 43.3 38.4 44.1
2004-05 71.5 69.9 73.0 64.2 89.2 77.3 65.4 62.5 65.3 57.2 57.3
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Closing the Achievement Gap in Algebra
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8th Grade Science CRT - Change in Success
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2002-03 55.4 53.4 57.4 42.1 75.6 65.6 46.9 46.3 47.6 27.0 37.6
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Closing the Achievement Gap in 8th Grade Science
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Geometry CRT - Change in Success
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2004-05 78.7 78.0 79.4 72.8 90.5 83.6 67.9 67.9 71.9 65.3 60.8
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Closing the Achievement Gap in Geometry
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Chemistry CRT - Change in Success
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2002-03 43.2 42.3 44.1 27.7 50.0 53.3 31.9 38.0 31.2 22.7 5.0
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Closing the Achievement Gap in Chemistry
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2000 Graduates 390 155 235 51 12 321 4 2
2001 Graduates 434 206 228 42 17 350 23 2 57
2002 Graduates 430 186 244 38 16 365 11 0 49
2003 Graduates 405 166 239 48 10 329 16 2 62
2004 Graduates 385 160 225 35 9 323 16 2 48
2005 Graduates 625 266 359 77 20 500 24 4 85
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Remaining Challenges

• Attending to the issue of enrollment and 
achievement of under-represented 
students
– Student support
– Teacher learning

• Sustaining the CEMS professional 
development model after the USP
– Continued focus on teachers’ beliefs about 

all students in mathematics and science
– Sustained and embedded work


