
 1 

 

 

 

 

 

 

Kindergarten through Grade 3 Mathematics 

Formative Assessment System: Research 

and System Design 

 

      

Project Report 
July 1, 2008 to July 31, 2009 
Submitted to the Florida Department of Education 

 

Florida Center for Research in 

Science, Technology, 

Engineering and Mathematics 



 Florida Center For Research in Science, Technology, Engineering, and Mathematics 2 

Report Contents 

 

2008-09 Project Team and Advisory Panel 

Introduction and Scope of Work for 2008-09 

Background 

Survey of States - Analysis 

System Concept Overview  

The Formative Assessment System 

 Learning Progressions 

 Mathematics Tasks 

  Preparation of Specifications 

  Plan for Task Development 

  Quality Considerations 

Scoring and Results   

Professional Development for Assessment System 

Project Management  

 

Appendix A: Planning Meeting Agenda and Minutes 

Appendix B: Review of Literature 

Appendix C: States Use of Formative Assessment 

Appendix D: Presentations from Webinars 

Appendix E: K – Grade 5 Mathematics Learning Progressions 



 Florida Center For Research in Science, Technology, Engineering, and Mathematics 3 

2008-09 Project Team and Advisory Panel 

Lead Investigator Kris Ellington 

Research Project Director Karen Demeester, Ph.D. 

Graduate Student Assistant Faye Jones 

Budget Assistance Rabieh Razzouk, Mary Wilson 

Project Advisors Laura Lang, Ph.D., Christine Johnson 

National Advisory Panel 

Name Institution/Specialty 

Bill Bush University of Louisville/mathematics and assessment 

Ben Clarke Pacific Institutes for Research/elementary mathematics curriculum & assessment 

Rich DiPatri Superintendent of Brevard County Schools/Policy and Assessment 

Anne Foegen Iowa State University/ESE, math assessment, group response technology 

Barbara Foorman Florida Center for Reading Research/early educational assessments 

Lynn Fuchs Vanderbilt University/assessment of SWD in reading and math 

Diane Gard Elementary Mathematics Resource Teacher, Brevard County Schools 

Margaret Heritage UCLA CRESST/formative assessment & learning progressions 

John Hosp FCRR/ESE; aligning assessment with instruction 

Mary Hool Principal, Sand Lake Elementary/PROMiSE Leadership in Mathematics and 

Science Instruction, Orange County Schools 

Asha Jitendra University of Minnesota/formative assessment of math problem solving 

Tim Kenney Duval County Schools/teacher and Presidential Awardee finalist in Mathematics  

Barbara Knox Hillsborough County/kindergarten teacher 

Richard Lesh Indiana University/problem solving and assessment in math & science 

Scott Marion Nat’l Center for the Improvement of Educational Assessment/Author “Role of 

Interim Assessments…” policy brief 

Carol Newman Retired Elementary Mathematics Specialist, Broward County Schools 

Jim Pellegrino University of Illinois @ Chicago/cognition, educational assessment 

Charlene 

Richardson-

Brinson 

Senior Director of Elementary Education, Polk County Schools 



 Florida Center For Research in Science, Technology, Engineering, and Mathematics 4 

Natalie Roca Sarasota Public Schools/Assessment Coordinator & member of Florida’s 

Assessment & Accountability Advisory Committee 

Christine Sandy Executive Director of Elementary Schools, Marion County Schools 

Walter Secada University of Miami/Mathematics education, ELL education 

Sally Shay Miami-Dade Public Schools/Assessment Coordinator & member of Florida’s 

Assessment & Accountability Advisory Committee 

Valerie Shute Florida State University/formative and stealth assessments 

Rick Stiggins ETS/assessment for learning & professional development 

Denisse Thompson University of South Florida/Mathematics education & President of Florida Council 

of Teachers of Mathematics 

Sandy Titsworth Elementary Mathematics Supervisor, Pinellas County Schools 

Esther Visiedo Principal, Bent Tree Elem School/PROMiSE Leadership in Mathematics and 

Science Instruction, Miami-Dade County Schools 

Patty Weisbach Director of Elementary Curriculum, Lake County Schools 

Ramona Wright Elementary Mathematics Specialist, Escambia County Schools 

Karol Yeatts Faculty, Warner Southern College; Presidential Awardee for Elementary 

Mathematics; early childhood specialist 

 

 

 

 



 Florida Center For Research in Science, Technology, Engineering, and Mathematics 5 

 

Introduction and 2008-09 Scope of Work 

The Florida Department of Education partnered with FCR-STEM in 2008-09 to research and design a 

formative assessment system for early elementary mathematics. This work was undertaken in 

recognition of the critical role of early learning in establishing a strong foundation for later success in 

advanced mathematics. While more than three quarters of Florida’s third graders score at or above 

achievement level 3 (deemed proficient) on FCAT Mathematics (FDOE, 2009), this level of success 

declines through the elementary years and reaches a low of slightly over one half as students begin 

their middle school years. 

To impact a student’s mathematics proficiency—what a student “knows, can do, and is disposed to do 

mathematically—four aspects of proficiency need to be addressed: knowledge base, strategies, 

metacognition (using what you know effectively), and beliefs and dispositions (Schoenfeld, 2007). 

Formative assessment by teachers, when done well, has been shown to have one of the largest impacts 

on student learning. Table 1 below contrasts the impact of different approaches to improving learning 

with months of learning generated from research-based effect sizes. In fact, reviews of research in this 

area by Natriello (1987) and Crooks (1988) were updated by Black and Wiliam (1998), who concluded 

that regular use of classroom formative assessment would raise student achievement by 0.4 to 0.7 

standard deviations—enough to raise the United States into the top five countries in the international 

rankings for math achievement, for example (Wiliam, 2007). While others (see Appendix B – Review of 

Literature) have found shortcomings in some effect size claims, there is agreement that formative 

assessment, when coupled with adequate professional development in the context of teacher learning 

communities and teacher knowledge of the content domain, is theoretically supported.  

 
Table 1. 

Impact and Costs of Interventions to Improve Learning 

Intervention 
Extra Months of Learning 

Gained per Year 
Classroom Cost per Year 

Class-size reduction by 30% (for example, 

from 30 to 20 students)   
3 $30,000 

Increase teacher content knowledge from 

weak to strong (2 standard deviations) 
1.5 Unknown 

Formative assessment    6 to 9 $3,000 

 from (Wiliam, 2007) 
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This year of study helped to more clearly define formative assessment as intended for use in Florida, 

reach agreement on the nature and purpose of the system, and to capture the findings of recent 

relevant research.  

The FCR-STEM scope of work for 2008-09 included this objective and delineation of services and 

deliverables:  

MATH FORMATIVE ASSESSMENT PROJECT:  With input from an advisory group, conduct a literature 

review and develop a preliminary plan for the development of a PreK-3 mathematics formative 

assessment that Florida teachers can use to inform instruction.  

FCR-STEM Scope of Work for 2008-09 

1. Define purpose, assessment design, mode of administration, measurement model, intended use of 

results, timeframe, and implementation strategy through collaboration with the Florida 

Department of Education and an advisory group. 

2. Identify the focus of a literature review based upon preliminary definitions of the above by FLDOE. 

3. Develop survey for soliciting information from other states. 

4. Complete literature review and state survey.  

5. Assemble an advisory group and conduct two virtual meetings. 

a. Membership: representatives from the FCR-STEM International Advisory Board, national 

assessment experts, representatives from other states, Florida district and school 

representatives. 

b. Meetings: Two 3-hour virtual meetings.  

6. Prepare a preliminary plan for the development of mathematics assessments. 

2008-09 Products (contents of this report) 

1. Literature Review on Mathematics Formative Assessment 

2. Results of State Survey on Mathematics Formative Assessment 

3. Membership, materials, and minutes of Advisory Board meetings 

4. Test Design and Plan for K-3 Mathematics Formative Assessment 

Table 1 provides the scheduled date for project activities as well as the actual timeframes each event 

occurred. 

Table 1. 

2008-09 Schedule of Activities 

Planned Actual Activity 

Aug 2008 Sept 2008 Prepare response to RFA.  

Sept, 2008 

Oct, 2008 

 

Nov, 2008 

Nov, 2008 

Project Charter V1.0 developed by FDOE 

Receive initial guidance from FDOE on purpose and design.  

Identify and invite advisory board members. 

Begin literature review.  

Nov 2008 
Jan, 2009 

May, 2009 

Conduct initial advisory board virtual meeting.  

Conduct survey of states.  
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Dec 2008 – Mar 

2009 

May 2009 

Jun 2009 

May 2009 

Complete lit review.  

Complete state survey.  

Prepare preliminary assessment design. 

Apr 2009 Jun 2009 Conduct second advisory board virtual meeting.  

Jun 2009 Jun 2009 Prepare final assessment plan and design. 
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Background 

The Florida Center for Research in Science, Technology, Engineering and Mathematics (CENTER) 

received core funding, appropriated by the 2008 Florida Legislature, from the Florida Department 

of Education. The Department requested technical assistance from FCR-STEM during 2008-09 for 

the research and design of a PK-grade 3 Mathematics formative assessment system (MFAS). This 

technical assistance was to be funded from the core Center budget. In October 2008, the 

Department provided a project charter with further details on the design and intent of this 

initiative. 

Project Charter 

 
 
 

FLORIDA DEPARTMENT OF EDUCATION 

 Dr. Eric J. Smith 


Commissioner of Education 


VPK-3 Mathematics Assessments Project 

Project Charter 


Version 1.0 

Dr. Frances Haithcock, Project Lead 


  

STATE BOARD OF EDUCATION
  


T. WILLARD FAIR, Chairman 

Members 

DR. AKSHAY DESAI 

ROBERTOMARTÍNEZ 

PHOEBERAULERSON 

KATHLEEN SHANAHAN 

LINDAK. TAYLOR 


  

Revision History 


Date Version Description Author 


10/07/2008 1.0 Original   


        
Project Charter Approvals 

Project Sponsor: Commissioner Eric Smith    

Project Leader: Dr. Frances Haithcock 

Project Manager: Mary Jane Tappen  

Project Manager: Shan Goff  

Team Members: 

Project Sponsor Commissioner Eric Smith 

Project Lead   Dr. Frances Haithcock 

Project Manager Mary Jane Tappen / Shan Goff 
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Project Coordinator Holly Edenfield 

Core Team Members Todd Clark 


  Math Curriculum Specialist 


  Kris Ellington (FCR-STEM) 


  Denise Bishop 

Key Stakeholders: 

Florida Center for Research in Science, Technology, Engineering, and Mathematics 
Students 
Teachers 
School districts 

I. Introduction 

Through the work that began in 1999 with the implementation of key statewide initiatives that focused 
on early, high quality instruction and intervention, Florida has made substantial progress in meeting its 
goal that all children should be performing at or above grade level in mathematics by the end of third 
grade on Florida’s Comprehensive Achievement Test (FCAT). Third-grade mathematics performance 
increased from 52-percent in 2001 to 76-percent in 2008. 

There are still 24% of our students not performing mathematics at grade level.  Thirty-nine percent of 
African American students and 27% of Hispanic students are not performing at grade level in 
mathematics. Many of those who perform just at grade level are still very fragile, and will need 
continued support to remain at grade level as they move through the intermediate grades.   

Mathematics education is cumulative and early learning in mathematics plays an important role in 
establishing a positive disposition for students in future mathematics and problem solving ability. 
Providing resources for school districts and elementary grade teachers to use in determining a student’s 
knowledge and skills in early learning about number-sense, measurement, and magnitude will be useful 
to determine the appropriate curriculum and as a means of monitoring student progress in learning 
mathematics. 

To meet the goal of 100% numeracy, we must strengthen our foundational programs in mathematics. 
That foundation must enable students to not only become proficient but exhibit strong mastery during 
their “first five years” of formal schooling, Voluntary Prekindergarten (VPK) through third grade.      

The Department of Education (DOE) has recently partnered with the Florida Center for Research in 
Science, Technology, Engineering, and Mathematics (FCR-STEM) to develop formative assessments in 
mathematics from grades VPK-3. These assessments will provide teachers with valid information on 
the mathematical progress of each of their students so they can individualize instruction and provide 
additional support to improve achievement.  

This project aligns with the Department’s strategic plan to strengthen foundation skills and improve 
college and career readiness. 


II. Scope 


The scope of the VPK-3 Mathematics Assessments Project includes the following: 


a. Development of formative assessments in mathematics for grades VPK-3 

b. Implementation study (pilot and collection of preliminary item and test statistics)  

c. Development of a Progress Monitoring and Reporting Network (PMRN) for Mathematics   

d. Communication with districts  
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e. District/teacher training  

f. Statewide implementation  


The project scope does not include: 


a. Development of formative assessments in mathematics for grades 4 – 12  

b. Assessments in other content areas 

c. FCAT revisions 

d. Development of curriculum or instructional materials for use based on the results of these 
 assessment tools 

e. Educator preparation program components on the use of these assessment tools 


III. Objectives 


a. On-time development of a formative assessment in mathematics for VPK-3 

b. Effective teacher training on administration of new assessments and interpretation of results for 
 better instruction 

c. On-time development of a useful online progress monitoring and reporting network for 
 mathematics 

d. Statewide implementation in the timeline prescribed 


IV. Project Approach 


The following approach will be taken to produce the project’s deliverables: 

a. Complete a literature review on what works and what other states are doing for formative 
 assessment for grades VPK – 3 

b. Develop new assessments 

c. Review assessments for benchmarks alignment, grade-level/developmental appropriateness, 
 and measurement qualities 

d. Conduct pilot study 

e. Modify assessment and training resources as indicated by pilot results 

f. Develop a Progress Monitoring and Reporting Network (PMRN) for Mathematics 

g. Provide assessments to all school for statewide implementation. 

h. Staff development on scoring assessments. 

V. Assumptions and Constraints 


The following assumptions apply to the project: 

a. Funding will be appropriated as requested in 2009-2010 for assessment development. 

b. Funding will be available in 2010-2011 for pilot study, revision of assessments, and modifications 
 to PMRN. 

c. Funding will be available in 2011-2012 for statewide implementation. 


The following constraints apply to the project: 

a. Results of implementation study 

b. Funding as described above.  


VI. Success Criteria 

Timely development of assessments, effective training to use them, and creation of a new progress-
monitoring tool will demonstrate the success of this project. 


VII. Milestones 


The following are the key project milestones: 
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a. June 30, 2009 FCR-STEM Literature Review Completed 

b. June 30, 2010 Assessments developed 

c. June 30, 2011 Progress Monitoring and Reporting Network for Mathematics developed 

d. June 30, 2011 Implementation study complete 

e. August 31, 2011 Staff development provided 

f. August 31, 2011 Tests for first administration window provided to schools 

g. March 31, 2012 All tests provided to schools 


VIII. Summary Budget 


2009-10 Development of VPK-3 Mathematics Assessment (grant to FCR-STEM)  
  $  1,000,000 Assessment LBR 

2010-11 Implementation Study TBD TBD 

2011-12 Production and Distribution of Assessments TBD TBD 


IX. Supplemental Documents 

The following documents provide additional information about the project: 

a. Measurable Benchmarks Chart 

b. Request for Application (RFA) for FY08-09 for FCR-STEM 
 

Initial Planning Meeting 

An initial planning meeting between the Florida Department of Education and Florida State University was held 

on October 15, 2008. During this meeting, representatives from various FDOE and FSU departments had a far-

reaching dialogue about assessment and mathematics in early elementary grades. The attendees had diverse 

perspectives regarding the type of system needed in these grades, the purposes for the assessment system, 

and the possible uses of the results. As the agenda and minutes (included in Appendix A) reveal, a conjunction 

of all purposes and uses could be met only with an innovative system that would take years and vast resources 

to design, validate, and deliver. Through follow up discussions with the FDOE as well as guidance from the 

review of research and the National Advisory Panel, the project direction was clarified to be toward a formative 

assessment system as defined by the Council of Chief State School Officers (2008): 

Formative assessment is a process used by teachers and students during instruction that provides 

feedback to adjust ongoing teaching and learning to improve students' achievement of intended 

instructional outcomes. 

The FDOE decided that the Florida Center for Reading Research would develop the PK portion of the 

assessment system as part of their work on a variety of early childhood measures. Work had already begun on 

the PK mathematics measures and this portion of the work is one year ahead of the K – 3rd grade work. 
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In May of 2009 an electronic survey was distributed to each state’s assessment director. The 

survey and responses from states with formative assessment systems under development or 

operational can be found in Appendix C. This section describes the study and provide s an analysis 

of results. 

Methodology 

The purpose of this study was to identify and describe the extent to which statewide formative 

assessment systems in mathematics are being implemented across the United States. We examined 

formative assessment policies, funding, decision-making, teacher professional development, and 

challenging aspects and/or concerns of developing and sustaining a formative assessment initiative at 

the state level. To achieve the purpose of this study, a survey was administered to designated state 

directors of student assessment and/or their staff, and an advisory panel of assessment experts was 

assembled to help guide this study. The survey included multiple choice and open-ended response 

items, or a combination of the two.  The results of this study will help inform for the development of a 

K-3 formative assessment system in Mathematics for the State of Florida. 

Data Analysis.  Mixed methods were used to analyze the data in the survey.  Multiple-choice items were 

examined using descriptive statistics, while open-ended response items were evaluated qualitatively for 

differences, similarities, and general themes.  Data was collected using the Survey Management 

System (SMS) and analyzed using SMS and SPSS.  State data entries were reviewed for multiple and 

incomplete survey attempts.  State directors who provided only their names but did not answer any of 

the survey questions had their records deleted for more accurate analysis. 

Participants.  Included in the survey were the 50 state student assessment directors or their 

representatives.  Excluded were non-experts of formative assessment processes at the state level or 

those not responsible or knowledgeable of assessment at the state level.  Of the 50 state student 

assessment directors solicited to participate in the survey, 31 (62%) responded.  Of the 31 states 

responding, 16 (52%) indicated that they did have a mathematics formative assessment system, or 

were in the process of developing one, while 15 (48%) indicated that they did not have a formative 

assessment system in mathematics.  Additionally, 77 percent of responses to the state assessment 

survey were answered by State Student Assessment Directors, of which 50% have been in their 

positions for less than five years. Thirty-five percent of respondents indicated that they had been in 

their position as State Assessment Director for 5 to 9 years, while the lowest percent of participants 

(15%) had 10 or more years in the position.  It should also be noted that survey responses that were not 

completed by the state assessment directors were delegated to those with titles such as state 

mathematics assessment specialists, evaluation consultants, associate superintendants for curriculum 

and assessment, testing policy and evaluation chiefs, and education research and evaluation 

administrators.  
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Survey Results 

The K-3 Formative Assessment Survey was developed to examine four major areas:  (1) General State 

Formative Assessment Information, (2) Formative Assessment Design and Development, (3) Formative 

Assessment Implementation, and (4) Cost.  The survey results will be described in this order. 

General State Formative Assessment Information.     

Three main categories for examining the status of formative assessment (FA) systems across the U.S. 

were identified:  (1) States reporting that they did have FA systems, (2) States reporting that they did 

not have a FA system, and (3) States not responding to the survey.  The information reported in these 

findings is based only on those states responding to the survey as either having or not having FA 

systems based on the Council of Chief State School Officers (CCSSO) definition:  “A process used by 

teachers and students during instruction that provides feedback to adjust ongoing teaching and 

learning to improve students' achievement of intended instructional outcomes (2008, p.3).ò 

States indicating that that they did not have FA systems were: Alabama, California, Colorado, 

Connecticut, Illinois, Maryland, Massachusetts, Minnesota, Nevada, New Hampshire, Ohio, Tennessee, 

Virginia, Wisconsin, and South Dakota. It should be noted that the survey was constructed so that once 

a state’s respondent indicated it had no formative assessment system, the respondent was sent to the 

final page of the survey and exited without providing additional information.   

States reporting that they did have FA systems, or were in the process of developing one, were 

Arkansas, Delaware, Indiana, Iowa, Kansas, Louisiana, Michigan, Montana, Nebraska, New Jersey, 

North Carolina, North Dakota, Rhode Island, Utah, Vermont, and West Virginia.  For these states, 

additional information on FA system design, implementation, and cost were obtained to the extent 

possible.  Eleven states that provided links to additional online information about their assessment 

systems are provided in Table 2. It should be noted that survey responses were voluntary, and were not 

applicable in some instances.  For instance, those states indicating that they were in the process of 

developing their FA system often had questions that were not applicable due to the early stages of their 

systems.  However, these states were included in the analysis to provide accurate and complete survey 

results. 

Table 2. 

State Assessment Websites based on Survey 

State Website(s) Comment  

Indiana http://doe.in.gov/istep/diagnostic_assessment-wireless.html 

http://doe.in.gov/istep/diagnostic_assessment-acuity.html 

 

Kansas www.cete.us  

Louisiana https://www.louisianaeagle.org/pma/orca2/eagle.htm EAGLE system 

Michigan http://www.michigan.gov/mde/0,1607,7-140-22709_45003---,00.html High school end 
of course 
assessments 

http://doe.in.gov/istep/diagnostic_assessment-wireless.html
http://doe.in.gov/istep/diagnostic_assessment-acuity.html
http://www.cete.us/
https://www.louisianaeagle.org/pma/orca2/eagle.htm
http://www.michigan.gov/mde/0,1607,7-140-22709_45003---,00.html
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Montana http://www.opl.mt.gov/Assessment/MCPresents.html MontCAS 
Presents 

Nebraska www.nde.state.ne.us/assessment  

New 
Jersey 

http://www.nj.gov/education/assessment/formative/memo050908.pdf Pearson’s Learnia 
System 

North 
Carolina 

http://dpi.state.nc.us/accountability/educators/vision/formative 

http://www.ncpublicschools.org/acre/ 

 

Utah http://www.schools.utah.gov/assessment/utips/default.aspx  

Vermont http://education.vermont.gov/new/html/pgm_assessment.html  

West 
Virginia 

http://wvde.state.wv.us/oaa/acuity.php CTB’s Acuity 

 

Of the states indicating that they had a FA system, the highest percentage (31%) were under 

development by the state.  States whose FA systems were reported as being under state development 

included: Delaware, Indiana, Iowa, North Dakota, and Utah.  Another 19 percent of states, such as 

Michigan, New Jersey, and Montana, indicated being in the pilot stage.  However, it was evident based 

on their responses that states varied on a continuum as to where they were in the development of a 

formative assessment system.  For example, Michigan noted “we currently have it in a development 

state as part of our statewide balanced assessment system.  We have a current RFP for the new system 

and one part of the RFP in benchmark assessments.”  Montana representatives explained that they 

were “currently scheduling professional development webinars generally on formative assessment for 

all Montana educators.  As we progress, we intend to focus on content areas.”  Another 25 percent of 

states, such as Massachusetts, indicated that they “have no formal plans for a state-funded formative 

assessment system in mathematics (or any subject).  However, we are exploring partnerships and/or 

external funding for formative assessment.” Rhode Island expressed that “we are planning to embed 

formative assessment into the curriculum work we are doing with districts.  There is nothing written 

yet.”  North Carolina indicated, “We will have professional development modules focused on effective 

formative assessment.”  Finally, of states responding to the survey, only 25 percent indicated that their 

state had a fully implemented formative assessment system.  These states were Kansas, Nebraska, 

Vermont, and West Virginia. Louisiana also indicated that although their system was fully 

implemented, their districts were not required to use it.   

Formative Assessment Design and Development. 

There were several survey questions that examined the design of formative assessment systems across 

the states.  These questions focused on formative assessment system purpose, use of learning 

progressions, item/task development and types, criteria used to judge the technical quality of FA tasks, 

and the use of FA for accountability purposes. 

In reference to the underlying purpose for the FA system, the majority of states with systems (82%) 

indicated that their systems were designed to reveal students’ misconceptions about the content. 

http://www.opl.mt.gov/Assessment/MCPresents.html
http://www.nde.state.ne.us/assessment
http://www.nj.gov/education/assessment/formative/memo050908.pdf
http://dpi.state.nc.us/accountability/educators/vision/formative
http://www.ncpublicschools.org/acre/
http://www.schools.utah.gov/assessment/utips/default.aspx
http://education.vermont.gov/new/html/pgm_assessment.html
http://wvde.state.wv.us/oaa/acuity.php
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Seventy-three percent (73%) responded that their systems were also designed to require students to 

explain reasoning for their responses to tasks, while 55% noted that tasks were designed to require 

students to prove their assertions.  Nevertheless, only 17 percent of states indicated that teachers were 

required to use their FA systems.  It should also be noted that only a small portion of responders 

disclosed the use of the formative assessment system for accountability purposes.  Of the 16 states 

responding that they have a formative assessment system or intend to have one, only 3 responded to 

the question concerning accountability.  Of the three states, two indicated that their FA systems were 

meant to provide accountability at the school level, while only one reported that its system was meant 

to indicate teacher accountability.  North Carolina was clear that its benchmark tool “was not being 

developed for accountability purposes.” 

Four states reported using learning progressions in the development of their FA systems; however, the 

majority of respondents (69%) indicated that learning progressions were not used in the design of their 

systems.  Of those using learning progressions, West Virginia wrote, “benchmark assessments were 

based on a combination of various school systems curriculum maps.”  North Carolina and North Dakota 

stated that learning progressions would be used in the development of their planned formative 

assessment systems. 

Although few states design their FA systems using learning progressions, states provided various ways 

in which assessment items are selected or developed.  Some indicated that their assessments are 

teacher developed, such as Nebraska.  North Carolina also stated that teachers will write the items and 

then “curriculum and testing staff at the department will approve them.”  Utah stated that their items 

come from an item pool of “previous versions of CRT exams, and teacher written.” The desire to limit 

the burden on teachers was expressed by Delaware, suggesting that they did not want teachers to use 

“other material which would be seen as chaotic and an extra burden on top of what they already do.”  

Instead, Delaware teachers “decided on the tasks from their teaching materials” which were then 

piloted. Using a slightly different method, Louisiana develops items through a contract with a testing 

vender and then has the items “reviewed by Louisiana teachers (under contract with the Louisiana 

DOE).” Indiana utilizes a “mini item review for all items in the statewide database.”  Kansas and New 

Jersey, on the other hand, use an outside vendor for the development of assessment items. Both 

Michigan and Iowa stated that they do not develop assessment tasks, but do provide professional 

development to educators in the use of formative assessment practices.  

States also disclosed the types of assessment items used.  West Virginia stated, “All benchmark items 

are multiple choice.”  Similarly, New Jersey and Indiana include multiple choice, short answer, and 

opened-ended response questions.  Nebraska reported using all types of items, but mostly “selected 

and constructed response.”  Finally, Utah indicated that it uses “forced response, essay, and short 

answer” assessment items. 

In addition to examining how assessment items were selected or developed, states were asked what 

criteria are used to judge the technical quality of the formative assessment tasks.  Most states indicated 

the use of standard item statistics, p value, reliability and validity as criteria for examining assessment 
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items.  Others indicated that they ensured there was direct alignment to assessment benchmarks or 

state content standards, as well as content and bias review by DOE staff or content specialists. In the 

survey, Nebraska stated that it uses six quality criteria developed by national assessment experts 

through the Buros Center for Testing that it has used for almost 10 years.  The criteria are:  (1) the 

assessments reflect the state/local standards, (2) students have the opportunity to learn, (3) the 

assessments are free from bias and insensitive situations, (4) the assessments are at the appropriate 

level, (5) the assessments are reliably scored, and (6) the assessments mastery levels are appropriately 

set (Nebraska Department of Education, 2005). 

When asked about the challenges experienced in developing a formative assessment system, state 

representatives mentioned the challenges of time, funding, professional development, and other issues 

that deserve attention.  For example, one state indicated that “the chief challenge is time, since most of 

our energies are devoted to the accountability assessments; as a result, we cannot exercise as much 

oversight of the vendor as we would like.” Others stated that the “timeliness of results to encourage 

modification of instruction” was another key challenge.  In reference to resources, states mentioned 

that “items are expensive to develop and deploy,” stipends “to pay teachers to help us” are difficult to 

obtain, and different tasks and strategies need to be piloted.  Additionally, “scaling up” was seen as a 

challenge, “because it is an educator training initiative, and an administrator buy-in initiative built on a 

coaching model” that is costly. Identified issues with professional development include challenges 

presented by state representatives, “locating good coaches to monitor and mentor classroom 

teachers”, and “educating staff on the difference between formative assessment and benchmark 

assessment.”  Other states indicated challenges with developing formative assessment from “different 

curricular materials,” “aligning benchmarks items to individual school curriculum grade-level maps,” 

and addressing policymakers’ distrust of using any classroom based assessment for accountability.  

Several states also indicated that the CCSSO definition often helped in explaining true formative 

assessment, although the definition “is often misused.”  For example, one state illustrated the different 

interpretations of the definition by asserting that “formative assessment is not an item bank, it’s an 

interactive process teachers use during instruction that provides an on-going and immediate feedback 

loop.  The focus is on asking the right questions and responding to them.” 

Formative Assessment Implementation 

In this section, aspects of implementing the state formative assessment systems are examined.  This 

includes grade-level targets in the FA systems, instructional purposes of the FA state systems, methods 

of administration, entities administering the formative assessments, evaluation of students’ responses 

to tasks, and the use of professional development to support formative assessment users.     

The majority of the states (82%) that have FA systems provide mathematics formative assessments for 

elementary grades, specifically third, fourth, and fifth grades.  Seventy-three percent of the states 

provide formative assessments for middle school mathematics, and 55 percent provided formative 

assessment in eleventh-grade mathematics.  Thirty-six percent of states provide formative assessment 



 Florida Center For Research in Science, Technology, Engineering, and Mathematics 17 

in first, second, ninth, and tenth grades, while 27 percent provide them for kindergarten and twelfth 

grade mathematics. 

According to survey results, 86 percent of state-supported formative assessments have an instructional 

purpose to provide immediate task-level feedback as part of an instructional activity.  Seventy-nine (79) 

percent also use the formative assessments to monitor students’ progress toward achieving a specific 

state standard, benchmark, or curriculum-based measure.  Only 29 percent of states reported using 

formative assessments for predicting student performance on state standardized tests, screening to 

identify at-risk students, or program evaluation and improvement.  Even fewer states (14%) use 

formative assessment to predict student performance at the end of a specific time period or for 

accountability purposes. 

When asked to select all methods used to administer formative assessment tasks, 69 percent of states 

responding to the survey indicated that formative assessments are conducted via computer, and 46 

percent administer the assessment by paper and pencil or hard copy.  A hand-held device is used by 38 

percent of the states, while 23 percent use observations. Only 8 percent of states reported using an 

interview protocol.  More than two thirds, or 69 percent, of the states report that the classroom teacher 

administers the formative assessments and 23 percent of states use a trained assessment 

administrator.  

Evaluation of student responses is conducted in several ways.  Kansas, Louisiana, and Utah use machine 

scoring by the state or a state contractor, while North Dakota machine scores student responses 

locally.  Three states (Iowa, Michigan, and Vermont) also indicated that student responses are not 

scored, and instead, used for immediate evidence of students’ understanding to direct teacher 

feedback.  Indiana reported using online tools that instantly score student responses, while New Jersey 

has assessments scored by teachers using rubrics.  Although Delaware also has teachers score 

assessments with rubrics, student responses are also evaluated “in collaboration with another or more 

teachers so they can compare responses and elect some sample papers to share with the students.”  

While North Carolina’s benchmark tool is still under development, the state also reported the intended 

use of self and peer assessment for students as an essential part of the formative assessment system.  

Nebraska has chosen a “mix of all” of these methods to evaluate student responses.  

States overwhelmingly reported the use of professional development to support their formative 

assessment systems, administrators, and educators.  States unanimously reported providing 

professional development in the use of formative assessment as a tool for improving instruction, 

interpreting student responses, providing feedback, and modifying instruction.  Some states indicated 

that they provide workshops on “data analysis and report usage,” using data to “re-direct instruction,” 

and “matching skills inside the standards to appropriate teaching strategies,” while others reported 

“developing modules that will help teachers do formative assessment with or without a tool or system.”  

In another state, “PD consists of separate training sessions for coaches (who act as facilitators, rather 

than as expert consultants) and for educators.”  The importance of professional development in 

“assessment literacy” was stressed, as well as training on how to use vendor tools.  
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Additionally 92 percent of states indicated that professional development in the administration of the 

formative assessment system was also provided in a variety of ways.  Examples of how states provide 

such professional development are:  embedding professional development as part of a “contract with 

ETS to recruit and train coaches,” 2-3 day “train the trainer models required at every adopting school,” 

at summer academies and conducted “as needed by state consultants,” and regional workshops “in 

which district staff share their experiences with the system.” Other examples included online webinars, 

podcasts, and “content specialists employed that develop items/benchmarks as well as delivering 

professional development upon request from districts and schools.”  Some states shared the 

importance of providing training on “administration, evaluation of results and implications for future 

instruction,” in addition to “how to write items, assessments, directions and protocols.”   

Cost   

According to states, the estimated cost per student for developing formative assessment in 

mathematics ranges from $0-$15, although most states indicated that $6-$15 per student was a closer 

estimate.  When states were asked to disclose the annual budget for maintaining the formative 

assessment system in mathematics, the answers varied and were less precise.  Overall, states 

estimated budgets ranging from $100,000 to 1.6 million.  However, these amounts were for 

assessments for all subjects not just mathematics.  It is not clear how much of these budget amounts 

were specific to formative assessment in mathematics.     

Similarly, the estimated annual cost of providing professional development in the administration or use 

of formative assessments systems in mathematics is unclear.  States indicated that the amount “cannot 

be easily determined,” or is “incorporated into the budget.”   

The annual cost for professional development in the administration or use of the formative assessment 

system also varied by state.  Indiana, with a $250,000 professional development budget, indicated that 

professional development in formative assessment is voluntary, but included approximately 1,800 

educators in the summer of 2008.  Michigan, which reported a $240,000 budget, trains approximately 

500-600 educators annually. Nebraska reported training 12,000-24,000 educators annually with an 

annual budget of $1.6M, while West Virginia reported training approximately 1,000 teachers and 

administrators during the 2008-2009 school year with an annual budget of $1M. 
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System Concept Overview 

The Florida Center for Research in Science, Technology, Engineering, and Mathematics (FCR-STEM) 

was charged in 2008-09 by the Florida Department of Education with conducting a review of research 

on formative assessment in K-3 mathematics. In April 2009, the Department requested from FCR-STEM 

preliminary 2009-10 and 2010-11 budgets for developing and implementing a formative assessment 

system. In conjunction with the preliminary budget, FCR-STEM submitted a conceptual description of a 

system that is in concordance with the preponderance of research as well as one that would meet the 

overarching purposes for the assessments. The work to be conducted from July 1, 2009, through June 

30, 2010, will include development of preliminary versions of the system content and supports. The 

components of this concept and development work are further described here.  

CPALMS, an electronic teacher resource designed to support the Next Generation Sunshine State 

Standards, will be enhanced to incorporate a graphical map of K-5 benchmarks (diagram 1 below) 

linked according to learning progressions. Once the system is complete, each K -3 benchmark will 

be “clickable” leading the user to a collection of formative assessment tasks, scoring 

criteria/rubrics, and task-specific anticipated misconceptions.  

The learning progressions, designed to serve as the foundation of the mathematics formative 

assessment system (MFAS), provide a cross grade-level map of mathematics learning. 

Assessment tasks developed for the formative system will help illustrate the content, the 

mathematical processes, and the cognitive ceiling implicit in each K – grade 3 benchmark. If a 

student is having difficulty with a concept as revealed by formative assessment tasks or other 

demonstrations, the teacher can identify the point along the progression where the student’s 

misunderstanding began and new learning was impeded.  

Tasks will measure all or part of the benchmark and range from easy to difficult and cognitively low to 

high. By spring 2010, up to nine tasks and associated rubrics for each K-3 benchmark will be developed. 

The mathematics assessment tasks will be designed to reveal student understanding and 

misconceptions.   

Diagram 1. 

Florida K-5 Mathematics Learning Progressions (excerpt) 
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CPALMS will include the capacity for teachers to enter information on each task, including class or 

subgroup performance statistics and anecdotal records. This task-level information may be used to 

refine the learning progressions, improve the tasks, and monitor school grade-level programs. Teachers 

will also be able to submit additional assessment tasks for review and inclusion in this system. 

An essential component of formative assessment, as important as the assessment tasks, is teacher 

capacity to utilize the tasks and results, including skill with providing formative feedback to students. 

The proposed system includes designing a framework and system for teacher professional 

development and capacity building in assessment literacy. A multimedia web-based system, including 

classroom videos, for educator professional development on formative assessment and feedback will 

be developed as a "toolkit" to use in a train-the-trainer model. The professional development model will 

utilize and support a teacher learning community/lesson-study format. In year two (for piloting 

districts/schools) and year three of this project, FCR-STEM will provide regional training with this 

toolkit. 
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The Assessment System 

Technology Platform 

The mathematics formative assessment system (MFAS) will be accessed through CPALMS (Curriculum 

Planning and Learning Management System; www.cpalms.org). CPALMS, an effort coordinated by 

FCR-STEM as part of the Florida PROMiSE initiative, is a resource repository and an educator portal for 

Florida designed to support the Next Generation Sunshine State Standards (NGSSS).  

The NGSSS in K – 5 Mathematics arranged in a map will serve as a graphical “menu” for accessing 

benchmark resources, formative assessment tasks, and associated supports. CPALMS will be enhanced 

to incorporate an interactive map of K-5 benchmarks (Diagram 1 below) linked according to cross-grade 

learning progressions. Once completed, each K-3 benchmark will be “clickable” and lead the user to 

benchmark resources, including those developed for formative assessment uses.  

MFAS will be a web-based, database-driven repository of formative assessment resources accessed 

through graphical menus and interactive widgets including the curriculum planning tool. In the initial 

year or two of the project work, the assessment tasks will not be administered online. Once tasks are 

perfected and validated, those that lend themselves to online administration will, provided state 

funding is available, be converted to an online delivery system. 

The formative assessment resources will be categorized by grades K through 3 Mathematics 

benchmarks with additional categories for cognitive aspects of the formative assessment tasks. This 

new addition will build on the CPALMS repository and utilize the CPALMS resource review system, 

once activated during the pilot or statewide implementation phase (2010-11 or 2011-12), to enable 

contributions from educators around the state.  

During 2009-10, the system specifications currently guiding development work for CPALMS will be 

supplemented to include details for the design of the technology platform for formative assessment 

resources. The advisory group currently guiding CPALMS work as well as other stakeholder groups will 

provide input to the system design. 

When the technology system specifications are complete, the system development work will begin 

under guidance of the project and CPALMS teams. By the end of this project period (June 30, 2010), the 

enhancements to CPALMS will be populated with resources and launched for project and CPALMS 

team testing. This test site will also be used to inform and begin recruitment of pilot schools during 

phase 2 (2010-11) of the project. 

Learning Progressions 

The literature review completed for this project revealed a consistent emphasis on the need for clear 

learning goals and detailed learning progressions related to these goals. The NGSSS were developed 

using contemporary insights on early mathematics cognition and provide the starting point for defining 

learning goals for classroom instruction. As a supplemental part of the 2008-09 year of study for this 

http://www.cpalms.org/
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project, FCR-STEM drafted K – 5 Mathematics learning progressions of the NGSSS benchmarks 

(Appendix D). The learning progressions are content-expert developed theoretical progressions linking 

the NGSSS benchmarks across grades and across subdomains of mathematics. Mathematics 

stakeholder groups such as the Florida Association of Mathematics Supervisors and the Florida Council 

of Teachers of Mathematics will review and provide feedback to be used in generating the next version 

of the progressions.  

The learning progressions, designed to serve as the foundation of MFAS, provide a cross grade-

level map of mathematics learning. Assessment tasks developed for the formative system will 

help illustrate the content, the mathematical processes, and the cognitive ceiling implicit in each 

K – grade 3 benchmark. If a student is having difficulty with a concept as revealed by formative 

assessment tasks or other demonstrations, the teacher can identify the point along the 

progression where the student’s misunderstanding began and new learning was impeded. From 

this point, tracing the progression to prior or connected concepts will help inform the teacher’s 

judgment as to what the subsequent focus of instruction should be. 

During 2009-10, FCR-STEM will further delineate content progressions within each benchmark as 

necessary for the development of assessment tasks.  These progressions will be used in the writing of 

the task design criteria. These finalized progressions will also be provided to the CPALMS developers so 

that system development can begin. 

Mathematics Tasks 

The formative assessment system will, upon completion, provide early elementary grade teachers with 

a benchmark-driven collection of formative assessment tasks, scoring criteria/rubrics, and task-specific 

anticipated misconceptions.  

The project team, with guidance from the project steering committee and advisory panel, will develop 

task design specifications (specs) for each task type (e.g., student interviews, observation checklists, 

constructed-response) and/or benchmark at each grade level. The specs will provide sufficient detail, 

including content limits for benchmarks as necessary, to begin the development of tasks by teacher 

teams. The FCAT Test Item Specifications for grades 3 through 5 will be used as guidance for aspects of 

these specs, in particular, content limits. The specs will be refined as needed based upon feedback from 

task-writing teams on usability and clarity during the initial development work.  

The project team will convene two teams of teachers to work on task development. These teams, one 

for grades K – 1 and another for grades 2 – 3, will meet for a minimum of two one-week sessions to 

develop tasks. Prior to task development, the selected teachers will be provided with orientation 

materials and training on the NGSSS mathematics benchmarks and learning progressions, early 

childhood assessment in mathematics, rubric scoring, and feedback principles. 

Tasks will measure all or part of each benchmark and range from easy to difficult and cognitively low to 

high. By June 2010, a minimum of four and maximum of nine tasks (depending on cognitive ceiling for 

the benchmark) and associated rubrics and common misconceptions for each K-3 benchmark will be 
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drafted. Table 3 below provides an example of the task development matrix for a high cognitive 

complexity benchmark. Table 4 identifies the total number of tasks to be drafted in 2009-10 for piloting 

and refinement in 2010-11. 

The focus for task development in 2009-10 will be on developmentally appropriate, high quality, 

mathematically important, instructionally useful tasks. Consideration for the role of technology in the 

delivery of these tasks and the collection of results will occur in the subsequent project years based 

upon funding. The tasks will be accessible via CPALMS in either HTML or PDF format. 

Table 3. 

Task Matrix for a High-complexity Benchmark 

Complexity 

Difficulty 
Low Moderate High 

Difficult 1 task 1 task 1 task 

Medium 1 task 1 task 1 task 

Easy 1 task 1 task 1 task 

 

Table 4. 

K – 3 Mathematics Benchmarks and Tasks 

Grade Number of 
Benchmarks 

Cognitive 
Ceiling 

Tasks by 
Cognitive Level 

Total 
Number of 
Tasks 

K 11 Low: 0 0 72 

Moderate: 9 54 

High: 2 18 

1 14 Low: 1 3 96 

Moderate: 8 48 

High: 5 45 

2 21 Low: 4 12 129 

Moderate: 12 72 

High: 5 45 

3 17 Low: 1 3 120 

Moderate: 9 54 

High: 7 63 

TOTALS 63 
Benchmarks 

Low: 6 Low: 18 417 Tasks 

Moderate: 38 Moderate: 228 



 Florida Center For Research in Science, Technology, Engineering, and Mathematics 24 

High: 19 High: 171 

 

Quality Considerations 

Numerous publications propose approaches to technical quality, including validity, reliability, 

fairness, of classroom-based assessments. These will be considered for Florida’s system as task 

specifications are developed. During this development year, the brief discussion here will be 

further developed and modified as needed. Both quality assurance (ensuring that quality is part of 

the design of the system) and quality control (checking all products and processes to ensure 

quality criteria have been met) will be employed in the system (Harlen, 1994).  

The Ontario Directors of Education proposed criteria for quality classroom assessments in support 

materials provided to educators (Ontario, 2006). 

1. Quality assessments are valid and reliable. 

2. Quality assessments address both what students learn and how well they learn. 

3. Quality assessments are based on both the categories of knowledge and skills and the achievement 
level descriptions. 

4. Quality assessments are varied in nature, administered over time, and designed to provide 
opportunities for students to demonstrate their full range of learning. 

5. Quality assessments are appropriate for the learning activities used, the purposes of instruction, 
and the needs and experiences of the students. 

6. Quality assessments are fair to students. 

7. Quality assessments accommodate the needs of exceptional students, consistent with the 
strategies outlined in their IEP. 

8. Quality assessments accommodate the needs of students who are learning the language of 
instruction. 

9. Quality assessments ensure that each student is given clear directions for improvement. 

10. Quality assessments promote students’ ability to assess their own learning and to set specific goals. 

11. Quality assessments include the use of samples of students’ work that provide evidence of 
achievement. 

12. Quality assessments are communicated clearly to students and parents at the beginning of each 
course and at other appropriate points throughout the course. 

 
Harlen (1994) asserts that “quality in assessment is the provision of information of the highest 

validity and optimum reliability suited to a particular purpose and context.” When considering the 

ultimate purpose of MFAS, to inform instruction, and the nature of the system with tasks to be 

selected by teachers and used within instruction as appropriate, measures of quality intended for 

classroom assessment are most suitable.  

To achieve high validity, adherence to the intended purpose and outcome, it is possible that the 

reliability will be lower. For example, one can achieve high reliability in a sufficiently long 

standardized multiple-choice test of numerical operations; however, this type of test does not 

reveal the depth of understanding about a student’s current state of understanding or 
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misconceptions that would “inform instruction” of the Next Generation Sunshine State Standards. 

With ongoing formative assessment, if instructional responses are based on formative results and 

the action was inappropriate, then adjustments can be made. However, i f the task was not a valid 

measure of NGSSS then neither the student’s work nor the response bear any relationship to what 

the student needs (Black, 1998).  A broad view of reliability is necessary when applied to 

performance tasks. With MFAS’s purpose of on-going, regular collection of formative information, 

high validity is essential. At the same time, every effort must be made to ensure reasonable 

reliability and fairness.  

Moderation is one commonly used approach to improving reliability of classroom as sessments 

(Ontario, 2006).  By providing clear scoring criteria, exemplars to illustrate performance levels, 

and allowing teachers to compare their judgments of student work, the reliability of task ratings 

(as well as accuracy) can be improved. The rater reliability is further increased when teachers work 

together in planning lessons, building a common vocabulary, and discussing learning outcomes 

(Ontario, 2006).  

Statistical moderation may also be employed over time. As collective results of tasks clustered by 

NGSSS “big ideas” or FCAT reporting categories are compared to other measures or standards (both 

internal and external), adjustments to scoring rubrics and exemplars (see next section) may be made.  

While summative assessments typically are designed to be fair to the collective of all students who 

must take the exams, formative use of assessment is inherently even fairer. With the purpose of 

identifying and helping meet the learning needs of each child, students can be treated differently 

(Black, 1998) with the instructional intervention based upon the totality of information the teacher 

possesses about the student. The selection and administration of the task can be adapted as needed 

and appropriate for the child’s unique needs.  

Scoring and Results 

During 2009-10, the MFAS project team, the steering committee, and advisory panel will further 

develop the proposed approach to scoring presented in this section. Since the 2009-10 project work 

involves development of task specifications, consideration of approaches to scoring will also take place 

within this context. Different types of tasks (e.g., cognitive interviews, observations, performance 

tasks) will require different approaches to scoring.  

Formative, classroom-based assessments are increasingly a focus in the United States as a research-

based practice for improving learning. In internationally competitive nations and countries, this work 

began up to 10 years ago. Countries such as New Zealand, Australia, Finland, and Hong Kong 

emphasize teacher preparation in formative assessment and credit their local assessment system as a 

partial contributor to their international competitiveness (Darling-Hammond, 2008). The experiences 

of such countries with local scoring of performance tasks will help inform the scoring model for Florida’s 

MFAS. The proposed model outlined in this section and to be refined and developed over the next two 

years, uses a rubric-exemplar-moderation (REM) approach to scoring. The REM model will be applied to 

a subset of tasks to establish a shared understanding of expected levels of student performance and 
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increase consistency (reliability) and accuracy (validity) in scoring. 

Rubrics 

Scoring rubrics provide support for important characteristics of formative assessments such as self-

assessment by students. Rubrics can be constructed in such a way as to make clear how student 

responses will be evaluated so that students can learn to judge the quality of their own work. Rubrics 

also provide useful feedback regarding the effectiveness of the instruction and can be designed in such 

a way as to minimize the time required to evaluate student responses. 

All tasks for which it is suitable will include or incorporate task-specific rubrics. These rubrics will 

describe characteristics of students’ responses at progressive levels of performance, from the lowest, 

most-flawed response to the highest, most mathematically developed response. The rubrics used will 

vary depending upon task type. For example, at the simplest level, this might be a checklist aligned to 

aspects of the task to indicate the presence or absence of an expected trait. Similar to FCAT 

performance task rubrics, some tasks would utilize numerical scales with points assigned to 

performance levels. Some rubrics might employ descriptive scales for developmental levels of 

mathematical understanding of the concepts in the task. Sarama and Clements (2009) and other 

researchers provide substantive labels and descriptions that would be suitable to such an approach 

(e.g., direct comparer, indirect comparer, length measurer).  

Exemplars  

The New Zealand Ministry of Education defines exemplars as “examples of student work that are 

annotated in order to illustrate learning, achievement, and quality in relation to curriculum levels.” New 

Zealand has developed an on-line system of exemplars to assist educators in making effective use of 

classroom assessment results (http://www.tki.org.nz/r/assessment/exemplars/maths/index_e.php).  

An evaluation of the use of these exemplars in schools concluded, “Using exemplars encouraged 

teachers to engage in more focused discussion with students about their work, provide more specific 

feedback to students, clarify their expectations and success criteria with students (partly through the 

provision of models of other student work), pinpoint aspects on which students needed to improve and 

begin to identify ways of moving students forward.” (Poskitt, 2002) 

Florida has also realized this benefit and provided student work samples within the Florida 

Comprehensive Assessment Test (FCAT) program. Samples of student responses to performance tasks, 

including annotations describing the rationale for scores, have been published and analyzed in such 

documents as Florida Solves (http://fcat.fldoe.org/fcatflwrites.asp) and Lessons Learned: Data 

Analyses and Instructional Implications (http://fcat.fldoe.org/lessonslearned.asp). 

As an outcome of the piloting of the MFAS in 2010-11, samples of student work will be collected and 

reviewed for use as exemplars of the range of student responses to tasks. These exemplars will be 

preliminary and, over time as a component of the lesson study approach to professional development, 

be improved and annotated to help build a common understanding across schools and classrooms 

about expectations for levels of performance. Exemplars can also be reviewed in comparison to 

http://www.tki.org.nz/r/assessment/exemplars/maths/index_e.php
http://fcat.fldoe.org/fcatflwrites.asp
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expected performances in high-achieving states and international standards. 

Moderation  

Moderation is a process that can be conducted at the school, district, state, or national level to ensure 

that standards are interpreted and applied consistently. Ontario’s Literacy and Numeracy Secretariat 

provides detailed guidance and examples of this process in a publication of its “Capacity Building 

Series” entitled “Teacher Moderation: Collaborative Assessment of Student Work” (Ontario 

Secretariat, 2007). The Ontario Secretariat also provides multimedia support materials for schools that 

wish to employ this process within their teacher learning communities 

(http://www.curriculum.org/secretariat/september10.shtml).  

Moderation promotes consistency and accuracy in scoring student responses to tasks when compared 

to predetermined performance criteria or exemplars. Moderation is a process that is used in some 

countries that depend upon local and classroom assessments to ensure internationally competitive 

standards are maintained. Queensland and Finland, for example, use moderation, collecting samples 

from different schools to be re-scored to ensure stronger comparability across schools (Darling-

Hammond, 2008). 

The Ontario Secretariat (2007) describes the impact of the process as bringing coherence to judgments 

about student learning, nourishing a climate of inquiry among teachers, and improving the focus of 

future instruction on specific learning goals.  

The moderation process is comparable to rangefinding, used to establish scoring standards for 

performance tasks in large-scale summative assessments such as FCAT. It is also a model that is used in 

a practice known as “looking at student work” (www.lasw.org). Some guiding questions used during 

moderation include: 

What is your reasoning for assigning this rubric score? 

What aspects of the rubric and exemplars best match the student’s work? 

What evidence in the student’s work helps you assign the rating? 

How will you give formative feedback to the student? 

(Adapted from Ontario Secretariat, 2007) 

Moderation will be supported through the professional development component of this project and will 

be used to build reliability of scoring for the tasks developed for MFAS.  

Districts or the state may choose to periodically collect and review samples of scored student responses 

to verify that there is consistency of expectations for student performance, especially in schools that 

are in “intervene” status as described in Florida’s Differentiated Accountability Plan.  

The use of moderation as described here also contributes to validity of scores, reliability of 

ratings, and fairness of judgments. (Wilson, 2004) 

 

http://www.curriculum.org/secretariat/september10.shtml
http://www.lasw.org/
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Professional Development  

An essential component of formative assessment is teacher capacity to utilize the tasks and results, 

including skill with providing formative feedback to students. The proposed system includes the design 

of a framework and system for teacher professional development in formative assessment literacy. A 

web-based system, including classroom videos, for educator professional development on formative 

assessment and feedback will be developed as a "toolkit" to use in a train-the-trainer and school-

embedded model.  

Making a change to the way teachers conduct their practice and interact with their students every day 

is a significant undertaking. Just as this project is focused on measuring what is important not just easy 

to measure, the professional development approach is also ambitious. To maximize the potential for 

success, the PD for formative assessment will provide support to a model that many schools are 

successfully implementing – school-based teacher learning communities. This approach to PD helps to 

support, enhance, and sustain teachers as they learn about and attempt to make change to their 

practice (Wiliam, 2007). 

During 2009-10, the project team will create a design and begin development of the web-based system, 

including identification of content, collection of resources, creation of resources, and a prototype 

website. The structure will include modules for use by school-based teacher learning communities 

employing some type of lesson study.  

The project team will identify and recruit teachers who use formative assessment effectively to 

videotape for modules (and/or locate existing videos). At least one video example will be completed for 

each grade level (four videos).  

By June 2010, a website prototype will be completed incorporating a minimum of four modules. Some 

possible topics for these modules are:  

1. learning about formative assessment, 

2. techniques for using formative tasks, 

3. providing formative feedback to students,  

4. making instructional decisions based upon formative assessment observations, 

5. rating performance through looking at student work. 
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Project Management 

 

The system described in this paper is based upon the review of research, feedback from the National 

Advisory Panel for Florida’s Formative Assessment Project, and guidance from the Florida Department 

of Education. As work begins on MFAS, stakeholder groups will continue to be involved to shape the 

details and content of the system. While many current members of the Advisory Panel will continue 

through 2009-10, additional members will be recruited from within Florida.  

To ensure broad stakeholder awareness of the design and status of the enhancement of CPALMS with 

formative assessment resources and the professional development website, quarterly web updates will 

be posted (www.cpalms.org, www.fcrstem.org, and the professional development URL once it has 

been secured).  

The project team (Table 5) will attend and present at meetings of key stakeholder groups throughout 

the year to build awareness of formative assessment research and practice, describe the system, 

provide status reports, and collect feedback. 

Table 5. 

Mathematics Formative Assessment System Project Team 

Role Name Position/Qualifications 

Principal Investigator Laura B. Lang, Ph.D. Director, Learning Systems Institute 

Project Manager Karen DeMeester, Ph.D. Associate in Research, LSI 

Elementary Mathematics 
Specialist 

Andrea Goddard Elementary Teacher 
Trainer: Elementary Mathematics 
Former Elementary Mathematics Specialist 
at the FCAT Test Development Center 

Technology Manager Rabieh Razzouk, M.B.A. CPALMS Project Director and Associate 
Director for Development and 
Administration, LSI 

Travel Coordinator Josh Jordan LSI 

Research Assistant Erika Morse M.A., Learning and Cognition 
Doctoral Student, Educational Leadership 
and Policy Studies 

Graduate Assistant Harlon Hawthorne M.S.Ed., Educational Research 
M.S., Chemistry 
Doctoral Student, Educational 
Measurement and Statistics 

 

Steering Committee 

A project steering committee composed of key individuals with relevant roles, knowledge, and 

commitment to the project, will be formed to provide technical guidance to the project team. The 

steering committee will include the FDOE’s Assistant Deputy Commissioner of Assessment, FDOE’s 

http://www.cpalms.org/
http://www.fcrstem.org/
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Deputy Chancellor for Curriculum, Instruction, and Student Services, the Project Director of CPALMS, 

and FSU faculty members with related expertise. 

National Advisory Panel 

The Formative Assessment National Advisory Panel will be reconstituted from its 2008-09 membership 

to include those members who have elected to continue as well as additional members from other 

Florida universities, school districts, and schools. At least two webinars will be conducted to get 

feedback and guidance on project work. If project resources are available, one face-to-face meeting will 

be conducted. 
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Table 6. Project Quarterly Schedule 2009-10 

Activity Q1: July ï Sept Q2: Oct ï Dec Q3: Jan ï Mar Q4: Apr ï Jun 

Project 
Management 

Hire Project Team: 

¶ Principal Investigator(s) 

¶ Project Manager 

¶ Elementary Mathematics 
Expert 

¶ Graduate Student(s)  
Update the project plan. 
Finalize steering committee 
membership 
Conduct meeting of steering 
committee 
Provide monthly briefs to FCR-
STEM executive committee 
Travel planning for first 
development team meeting. 
 

Conduct meeting of steering 
committee 
Provide monthly briefs to FCR-
STEM executive committee 
Update the project plan. 
 

Conduct meeting of steering 
committee. 
Provide monthly briefs to FCR-
STEM executive committee. 
Travel planning for second 
development team meeting. 
Update the project plan. 
 

Conduct meeting of steering 
committee. 
Provide monthly briefs to FCR-
STEM executive committee. 
Update the project plan. 
Prepare preliminary plans for 
2010-11 work, including pilot 
testing. 
 

Assessment 
Tasks 

Complete working draft of K ï 
5 Mathematics Learning 
Progressions 
Identify and confirm teacher 
members of development 
teams.  
Complete working draft of K-3 
task criteria. 

Develop agenda and meeting 
materials for development 
team meeting. 
Prepare 4 sample 
tasks/rubrics/misconceptions 
for each grade, K-3, 
representing different task 
types. 
Conduct 1

st
 meeting of 

development teams. 
Complete first drafts for half of 
total tasks to be developed. 
Complete version 1 of learning 
progressions for use in 
CPALMS.  
 

Revise and refine tasks 
drafted in Q2. 
Provide revised tasks to 
CPALMS team. 
 

Conduct 2
nd

 meeting of 
development teams. 
Complete first drafts of 
remaining half of tasks to be 
developed. 
Revise and refine tasks. 
Provide revised tasks to 
CPALMS team. 

Activity Q1: July ï Sept Q2: Oct ï Dec Q3: Jan ï Mar Q4: Apr ï Jun 
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CPALMS Develop system specifications 
including the interactive map, 
resource submission, review, 
reporting, and widget. 
 

Develop the underlying 
database, resource 
submission and review 
modules. 

Prepare benchmark map and 
integrate with CPALMS portal 
and related widget(s). 

Load tasks and supporting 
resources to prototype for 
testing and review. 

PD Toolkit Review research and 
resources available. 
Prepare a list of available, 
relevant, and high-quality 
resources (e.g., PROMiSE 
materials, videos, lesson study 
protocols, vignettes). 

Design structure of content 
and website. 
Identify and recruit teachers to 
videotape for modules. 
Complete outline of content for 
at least 4 modules for toolkit. 
 

Conduct classroom 
videotaping. 
Draft content for at least 4 
modules. 

Edit video segments for use in 
modules. 
Launch website prototype 
incorporating at least 4 
modules and 4 video 
segments. 
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Looking Ahead 

 

 

The Florida Center for Research in Science, Technology, Engineering, and Mathematics will consider  

extending and enhancing the 2009-10 work based upon availability of support and funding to: 

¶ Deploy and support statewide use of MFAS. 

¶ Use data collected on the tasks to empirically test the theoretical learning progressions. 

¶ Incorporate decision trees into rubric scores providing instructional "next steps". 

¶ Expand MFAS beyond K-3 Mathematics. 

¶ Augment the Professional Development Toolkit to include “fidelity of implementation” 

guidance and checklists. 

¶ Conduct rigorous research on the effectiveness of this model of formative assessment coupled 

with the professional development toolkit. 
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