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Overview

•Conceptual/Theoretical framework
•Implementation
•Evaluation

SMILE Project:
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Left
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ESEA 2001



Challenges
school

distr icts
face



Improving Student
Achievement

•Increasingly high
standards of accountability
In literacy, math, and science.

•Diminishing limited resources
to meet these expectations.



Math and Science
Par tnership Program
Funded by the State of Iowa

Title I I  A and B



•University of Iowa Science Education 
Center  and Center  for  Evaluation

•Grant Wood Area Education Agency

•Five Local Education Agencies

•38 science and mathematics teachers and 
pr incipals

Par tnership between:



Iowa Professional
Development Model

Student Achievement Data

Local Needs

Research-based

Professional Development



1. Local-needs dr iven
2. Research-based
3. Standards

aligned

Project Guiding
Pr inciples:
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SMILE Pedagogical 
Pillars

•Integration - Math, Science, & 
Language Arts
•Inquiry Learning
•Meta-cognitive Learning 
Strategies



SMILE Professional 
Development Pillars

High Quality Research-based

•Modeling best practice
•Long-term and sustained
•Collaboration
•Student learning focused
•Lesson Study



Inquiry-based
Learning

Math

Science

Integrated



“ Inquiry into authentic 
questions generated from 
student exper iences is the 

central strategy for  
teaching science.”

Chapter  3

Teaching Standards



“ Mathematical reasoning 
develops in classrooms 

where students are 
encouraged to put for th 

their  own ideas for  
examination.”

Chapter  5 Reasoning and Proof



•1. Ask questionsabout objects and 
organisms in the environment.

•2. Plan and conduct a simple 
investigation.

•3. Employ simple tools to gather  data 
and extend the senses.

•4. Use data to construct a reasonable 
explanation.

•5. Communicate the resultsof the 
investigations and explanations.

Abilities necessary to do inquiry

K-4



continued 
misconceptions

fur ther  interest

new questions

1. Invitation to 
Inquiry

2. Teacher 
initiated

" Guided"  
Inquiry

3. Student
Exploration

4. Student 
initiated

" Open"  
inquiry.

5. Inquiry 
resolution

6. Summative 
Assessment

Coupled-Inquiry

Coupled Inquiry Cycle



Modeling Inquiry



Meta-cognitive
Strategies



Science

Notebooks



Dialog 
Journaling

Student to student



Yr 1. - Professional Development

Yr  2. - Student Achievement

How and what 
do we 

evaluate?



Evaluating TPD Programs/ProjectsEvaluating TPD Programs/Projects
(In the context of NCLB)(In the context of NCLB)

What’s different now and what’s still 
the same?



Evaluation PurposesEvaluation Purposes

� Implementation monitoring & project 
description

� Project improvement (formative)
� Summative judgments about project 

components
� Additional useful knowledge



TPD Project ComplexityTPD Project Complexity

� The context, systems, schools, administrators, 
staff, teachers & students

� Project theories (the project as intended)
� The project as implemented
� Outputs
� Outcomes
� Impacts



Resources What staff 
& 
participants 
do

Numbers of 
products 
and 
participants

Teachers, 
Classroom 
Students

Teachers, 
Classroom 
Student

Teachers, 
Classroom 
Student



Evaluating TPD Programs/ProjectsEvaluating TPD Programs/Projects
((in the Context of NCLB)in the Context of NCLB)

� Program/project theory & logic
� Program/project complexity 
� Multiple evaluation purposes 
� Collaboration 
� Focus on student outcomes
� Long-term commitment



What have the teachersWhat have the teachers’’ experiencedexperienced

� 1 or 2 intensive summer weeks

� Saturday and evening seminars
� Lesson study 

� Mentoring
� Staff, peer, & self feedback and reflection

� Collaborative evaluation



Collaborative EvaluationCollaborative Evaluation

� To focus evaluation purpose(s)
� To guide evaluation choices
� To help with implementation
� To meta-evaluate



Focus on TeacherFocus on Teacher’’ s Experiences and s Experiences and 
Outcomes: Case Data SetOutcomes: Case Data Set

� Planning processes &  materials
� Observations
� Participant and staff focus groups
� Participant notebooks
� Participant Surveys



Evaluation ReportingEvaluation Reporting

� Involved evaluators
� Immediate informal feedback
� Multiple detailed analyses & reports
� Formative focus
� Summative as needed



Some Formative Results Leading to Some Formative Results Leading to 
ImprovementsImprovements
� More participating administrators 

(AFG)
� Felt rushed & needed more time 

(AFG, TFG)
� “ A lot of good questions left 

unanswered” (TFG)
� Better balance between math & 

science (TFG)



Formative Results:  Strengths to be Formative Results:  Strengths to be 
MaintainedMaintained
� Opportunity for discussion and collaboration 

(AFG; TFG)
� Better lesson plans (TFG; Logs)
� Demonstrations, modeling, and better 

understanding of inquiry and lesson study (TFG; 
Srvy)

� Focus on student learning (TFG; Srvy)
� Student notebooks (TFG; Srvy)
� A great experience (Srvy)



Domains of Teacher OutcomesDomains of Teacher Outcomes

� Knowledge of inquiry and lesson study
� Skill in implementing inquiry in the classroom
� Valuing of and intent to continue using inquiry 

and lesson study
� Skill in effective and efficient collaboration
� Improved teaching and satisfaction in helping 

students learn math and science



Summative Changes in TeachersSummative Changes in Teachers’’ Knowledge, Knowledge, 
Skills, Intents, and Classroom ActivitiesSkills, Intents, and Classroom Activities

� Inquiry
� Lesson Study
� Notebooks
� Science/math integration



Math/Science Teacher SurveyMath/Science Teacher Survey

� 52 Likert type items
� Items addressing types of inquiry
� Supply items
� Demographic items
� Single Response & Before & Now



DesignDesign

� Fall 2003
� April 2004 (Before & Now)
� Summer 2004
� April 2005 (scheduled)



Survey ReportingSurvey Reporting

� For staff and participants
� For our purposes today



Inquiry Items (8 Inquiry Items (8 LikertLikert Scaled)Scaled)

� Inquiry-based methods should be a substantial 
component of science/mathematics instruction.

� Student achievement will increase when students 
learn science/mathematics in an inquiry-based 
environment as opposed to a traditional teacher-
directed environment only.

� I rarely use inquiry-based methods in my 
classroom.

� I intend to increase the use of inquiry-based 
methods in my science classroom.



Lesson Study (Lesson Study (LikertLikert, 11 items) , 11 items) 

� I understand the lesson study process.
� Implementing lesson study is a low 

priority for me.
� Getting feedback from other teachers on 

lesson plans is very helpful.
� I am enthusiastic about being part of a 

lesson study group.
� I am confident in my ability to implement 

the lesson study process.



Internal Consistency EstimatesInternal Consistency Estimates

.83.85Diff Alpha

.88.89Now Alpha

.85.83Before Alpha

Lesson StudyInquiry



11.12.781.5332LS Diff

.565.0532LS Now

.903.5232LS 
Before

7.05.560.6932Inquiry 
Diff

.665.2432Inquiry 
Now

.814.5532Inquiry 
Before

t  for M 
> 0

SDMeanN



Student Outcomes Student Outcomes ((in the Context of in the Context of 
NCLB)NCLB)

� Broad range of goals & objectives
� Limited samples of student behavior
� Technical adequacy conundrum



The Center for Evaluation and The Center for Evaluation and 
Assessment Assessment 
The College of EducationThe College of Education
The University of IowaThe University of Iowa
http://http://www.uiowa.edu/~ceawww.uiowa.edu/~cea//

Coe-cea@uiowa.edu


