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Study Context 

1.  Large-scale, multi-state, randomized controlled study of 
the effects of adding formative assessment tools and 
strategies to an elementary science curriculum 

2.  Schools (and teachers within them) randomly assigned 
to treatment and control groups 

3.  All teachers had prior experience with curriculum 

ü  All received professional development (2 days) 

ü  All taught 2 curriculum modules 

4.  Treatment re-conceptualized as one element of 
formative assessment: availability of quality tools 
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Treatment vs. Control 

•  Treatment Teachers: Full Implementation of ASK/FOSS 
Embedded Assessment System 

    Instruction, Embedded Assessments, Benchmark 
Assessments, Next-Step Strategies, Study Group,  weekly 
logs, Professional development 

•   Control Teachers: Full Implementation of FOSS System 

     Instruction, Assessment, weekly logs, Professional 
development. 
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Research Questions 

1.  How does formative assessment influence teacher 
content-assessment knowledge and student learning? 

2.  How does formative assessment influence student 
learning?   

3.  What are the inter-relationships among and between 
teacher knowledge, availability of formative tools, use 
of assessment, and student learning? 



6 / 18	


Study Variables & Instrumentation 

Students 
•  Knowledge of magnetism and electricity:  pre-post 

measure 
•  Demographics and prior achievement state, grade level: 

archival data 

Teachers 
•  Quality assessment tools:  treatment condition 
•  Teacher content knowledge:  pre-post measure 
•  Intensity of curriculum implementation: weekly teacher 

log 
•  Frequency of on-going assessment: weekly teacher log 
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Teacher Content Assessment 
Knowledge 
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Teacher Weekly Log 
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Description of Study Sample 

48% treatment 
52% control!

37% Hispanic !
45% Caucasian!

21% ELL !
47% FRL!
51% male!

  59% 3rd Grade  
41% 4th Grade!

State: 38% AZ, 21% WA !
41% TX!

79 schools !
124 teachers!

2297 students !
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Descriptive Results 

  N Mean Std. Deviation 

Teacher content survey 
Teacher pretest score    117 20.78 7.43 

Teacher posttest score    117 30.35 6.99 

Teacher weekly log 
Total number of teacher logs     117 7.62 2.47 

Total number of days teaching AF per 
week  

  117 3.13 0.79 

Average minutes of teaching AF   117 49.5 12.45 

Average minutes of reviewing student 
work  

  117 9.54 5.72 

Student M&E test scores 
Student pretest score (M&E)  2297 18.72 5.15 

Student posttest score (M&E)  2297 30.34 5.33 
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Study Analysis Methods 

Prior analysis: Multilevel regression analyses (HLM)  
•     separate analyses of each student and teacher outcomes    
Current analysis: Multilevel path analysis  
•  combined analyses of both student and teacher outcomes.  
•  explored the inter-relationships among student science 

learning with multiple teacher measures 
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Conceptual Model of Pedagogy, 
Content, and Learning 
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Analyses and Findings 
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Estimated Effects of Student and 
Teacher Variables on Student Post Test  

•  Caucasian: 0.11 (0.00) 
•  English-language learner: -0.06 (0.04) 

•  Free/reduced lunch: -0.07 (0.00) 

•  Access to Quality Assessment Tools:0.16 (0.00) 
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Estimated Effects of Teacher Variables 
on Teacher Content Assessment Posttest  

•  Access to Quality Assessment Tools: 0.31, (0.00) 
•  Teacher content assessment pretest: 0.42 (0.00) 

•  Total days of teaching AF per week: -0.18 (0.04) 

•  Ave. minutes of teaching AF per day: -0.18 (0.01) 

•  4th grade: 0.25 (0.02) 
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Conclusions 
•  Availability of quality assessment tools 

§  leads to significant improvement in teachers’ 
content knowledge 

§  significantly impacts students’ science learning.  

•  Study findings underscore the value of quality, 
curriculum embedded, formative assessment tools in 
supporting both student and teacher learning.  

• Importance of formative assessment components in 
curriculum development  

• Implication of curriculum selection   
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