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Agenda

❑ Setting the stage

❑ Overview of Making Sense of SCIENCE (MSS)

❑ Overview of the study and this exploratory analysis

❑ Description of the analysis specific to unpacking the logic model

❑ Findings: Unpacking the logic model 

❑ Making sense of the findings



Fundamental Shifts in Science Education

• Release of Next Generation Science Standards (NGSS) in 2013

• Focus on three-dimensional learning 

• Guidance calls for systematic changes 

• Curriculum and curriculum resources

• Teacher professional development

• Instructional practices

• Assessment



Overview of the Intervention

• Science teacher professional learning model

• Developed by WestEd

• Focuses on the critical connections between 

science understanding, literacy support, and

classroom practices, in ways that support the 

implementation of NGSS and the CCSS 

• Capacity building for school administrators and a 

Leadership Cadre

• Professional learning activities for teachers each 

year for 2 years

• 30 hours of professional learning in the 

summer

• 12 hours of Professional Learning 

Communities (PLCs) 
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Making Sense of SCIENCE: Logic Model



The Impact Study

i3 Validation grant (2015-2019) to WestEd

Cluster (school-level) randomized control trial 

Elementary schools (4th and 5th grades)



Research Questions

Confirmatory research questions:

What is the impact of MSS after two years of implementation on: 

1. Teacher content knowledge when compared to study participants in 

control schools receiving the business-as-usual science PD?

2. 4th and 5th grade students science achievement in Earth and space 

science and physical science domains

3. 4th and 5th grade students with low incoming achievement on 

science achievement in Earth and space science and physical science 

domains

Exploratory research question discussed today

• What is the impact of MSS on teacher attitudes and beliefs, on 

opportunity to learn, and on school climate? 

• To what extent was MSS implemented with fidelity? 



Data Collection

•

•

•



Analysis on Impact of Intermediate 
Outcomes: Methods

• Based on sample of 147 teachers 

• Employs a three-level hierarchical linear model (teacher, schools and 

matched pairs) that regresses each of the 30 intermediate outcomes on an 

indicator of assignment status and a series of teacher- and school-level 

covariates. 
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Logic Model



Unpacking the Logic Model

Reported in 
HRA’s 

implementation 
report

Science Achievement
ES = 0.064 (p = .494)

Among lowest third in 
incoming ELA 
achievement
ES = 0.073 (p = .567)

Among lowest third in 
incoming Math 
achievement
ES = 0.220  (p = .099)

TCK 
ES = .56 (p = .006)

PCK
ES = .409 (p = .026)



Unpacking the Logic Model

Reported in 
HRA’s 

implementation 
report

Science Achievement
ES = 0.064 (p=.494)

Communicating about 
science in writing
ES = .116 (p = .177)

ELA state assessment
ES = .09 (p = .057)

Math state assessment
ES = -.02 (p = .700)

Science state 
Assessment
ES = . 03 (p = .818)

TCK 
ES = .56 (p = .006)

PCK
ES = .409 (p = .026)

Teacher attitudes 
and beliefs

?

? ?



Impact on Teacher Attitudes and Beliefs
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Impact on Opportunity to Learn –
Time & Instruction 
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Impact on Opportunity to Learn –
Content (ESS and PS)
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Impact on Opportunity to Learn –
Content: SEPs and CCCs
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Impact on intermediate outcomes: Findings for 
School Climate
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Impact on Intermediate Outcomes: Findings 
on Amount of Teacher Collaboration

***



Positive Results

Teacher outcomes 

• Teacher content knowledge 

• Pedagogical content knowledge based on holistic ratings

• Greater sense of Agency In the Classroom

• Greater Confidence In Science Instructional Practices 

(marginally significant) 

Opportunity to learn 

• More time on science instruction

• Greater emphasis on NGSS-aligned instructional practices 

School climate

• More collaboration beyond MSS PLCs 

• Greater support of administrators for teacher collaboration 

• More involvement by administrators of teachers in science 

leadership (marginally significant) 

Proximal 
outcomes 

Direct 
effects of 
summer PD 
and PLCs



Null Results

Teacher’s attitudes and beliefs

• Self-efficacy 

• Values being a reflective practitioner

• Belief that students are capable learners 

School culture 

• Trust and respect among teachers

• Trust and respect between teachers and 
administrators

• Prioritizing support for teacher PL in science

Student science achievement and communicating 
about science in writing

Distal 
outcomes



So what happened? Hypothesis # 1



So what happened? Hypothesis # 2



So what happened? Hypothesis # 2



So what happened? Hypothesis # 3

Percentage of teachers who met the fidelity threshold

2016-17 2017-18 Across the two years

Attendance at 
summer courses 94% 

(118 of 125)

88% 

(100 of 114) 

54% (100 of 185) 

of all study teachers

61% (83 of 136) of baseline 

teachers

Attendance at 
PLCs 97% 

(121 of 125)

90% 

(103 of 114)

56% (103 of 185) 

of all study teachers

58% (79 of 136) 

of baseline teachers



Thank you
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