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Spotlight on Professional Learning 
 
 
This was the second year of a multi-year professional learning initiative which serves as a 
transition to the Framework for K-12 Science Education and Michigan Science Standards 
(MSS) if adopted. The Center utilized the Van Andel Education Institute’s (VAEI) Community 
of Practice (CoP) model as the primary foundation for our work. Goals and Evidence of 
Impact include:  
 

Goal 1: Provide opportunities for teachers to more effectively engage their students in 
inquiry-based science education, as well as to develop deep understanding regarding the 
shifts required by the MI Science Standards. 
 
Evidence of Impact: 

 Examples of teacher participant responses to the question, “What is the best thing 
about teaching science with the Community of Practice model?” 
o Student interest appears higher than directed teaching. 
o Provides a framework for students to explore experiments through 

critical thinking. 
o Student engagement and more ownership of learning! 
o Allowing students to be more in control of their learning, while at the 

same time, minimizing the time it takes for us to develop new labs. 
o Thinking about content and process together is easier. 
o Really feel like I’m teaching now. 
o I feel this is the best overall, most cohesive science teaching I’ve done in 22 years. 
o Giving me ideas/time and the challenge to think about teaching differently. 

 
 

 Retrospective Survey of Participants’ Beliefs about Science Teaching & Learning 
and Changes in Teaching Practices (2013-2015) (n = 39). Scale of 1 = Never or 
almost never do and 5 = Always do, paired with a T-test to identify which components 
had the most statistically significant changes which directly aligned to the areas of 
focus during professional learning sessions. 
 

Beliefs about Science Teaching & Learning targeted teacher’s vision of 
exemplary science instruction. They were asked to rate their level of agreement 
with statements related to how they believe exemplary science teaching and 
learning should occur, pre and post professional learning. 

 

 

Figure 1: Plainwell 

teachers engaged in 

immersion session. 
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Vision of Exemplary Science Teaching 
 

Components of Exemplary 
Science Teaching with Most 

Significant Change 
Pre Mean  Post Mean  

Standard 
Deviation 

T-test P-value 

Claim-Evidence-Reasoning 2.87 3.74 0.86 4.24 .0001*** 

Students generating empirical data 3.00 3.50 0.64 3.62 .0009*** 

Students deriving science concepts 
from data  

3.13 3.70 0.70 3.57 .001** 

Engaging in whole class scientific 
argumentation/ debate/discourse 

2.85 3.50 1.28 3.38 .002** 

Student-directed data analysis 2.74 3.30 0.68 3.30 .002** 

Students communicating research 
findings 

3.05 3.60 0.72 3.10 .004** 

* P < .05 

** P < .005 

***P < .001 

 

 
Changes in Teaching Practice focused retrospectively on participants’ responses to the 
question “My current teaching involves…”, in which participants rated themselves on how they 
taught prior to the professional learning and after. 
 

Changes in Teaching Practices 

 

Components of My Current 
Teaching Practices with Most 

Significant Change 
Pre Mean  

Post 
Mean  

Standard 
Deviation 

T-test P-value 

Claim-Evidence-Reasoning 2.70 2.90 .76 5.35 <.0001**** 

Students communicating research 
findings 

2.30 2.50 .85 5.15 <.0001**** 

Hands-on investigations done by the 
students 

3.64 4.23 .58 4.33 .0001*** 

Engaging in whole-class scientific 
argumentation/debate/discourse 

2.70 3.40 .88 3.30 .002** 

Students generating empirical data 2.59 2.95 .79 3.17 .003** 

* P < .05 

** P < .005 

*** P < .001 

**** P < .0001 

 

Note: The t-test is a measure of statistical significance and assesses whether the means of two groups are statistically different 

from each other.  In this case, the t-test was used to compare the pre and post mean test results of our participants to ensure that 

the difference was not likely to have been a chance finding as a result of a small sample number (n=39). There is an inverse 

mathematical relationship between a t-value and a P-value; the larger the t-value, the smaller the P=value.  In order to indicate 

statistical significance, P-values must be P < 0.05 to indicate that change actually occurred.  Asterisks represent the levels of P-

values so more asterisks indicate a stronger confidence or higher probability of significant changes in beliefs and practice.  
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 Research (Joyce and Showers, 2002, and Yoon et. al, 2007) says the interface 
between professional learning and student achievement in terms of classroom 
implementation is most effective only after significant time for teacher practice and 

feedback in training and coaching in the classroom. Since we have only 
completed year 2 focused mostly on new learning for teachers with some 
practice during the training, but without a shift yet to significant practice or 
coaching, we would only expect to see minimal effects on student achievement 
at this point which is the case. However, we see significant shifts in teacher 
practice towards more student-driven teaching and learning activities and thus 
some evidence of increased student engagement and enthusiasm for science. 
Of the 39 respondents to the survey, 30 stated there was some level of 
increased engagement by their students as a result of their changed practice. 
Here are a few of their responses: 
 

 Students are more engaged when doing hands-on activities. 
 Kids love it; they have said it is harder, because they have to think. 
 Much improvement! I bring in AP students to assist with the labs. 
 More questioning, increased interest around overarching questions, more 

engagement based on projects. 
 

o Here is a link to the complete Evaluation Report for Secondary Science 2013-
2015: Evaluation Report. 
 

Goal 2: Build and expand the network of pre-K-12 science teachers within and outside 
the AAESA; foster capacity through critical science advocates in each district. 
 
Evidence of Impact: 

 All districts in Allegan AESA have committed to this initiative as 
evidenced by financial support required to send teachers to sessions 
as well as the actual level of participation. There was 97% 
participation (60 of a possible 62 secondary science teachers). 
Sixteen have committed 30-35 hours and 24 have logged 40 hours 
out of a possible 40. Implemented Digital Badges as a validation of accomplishment 
based on participation (number of hours in professional learning) and lesson 
transformation. 
 

 Participants asked for more professional learning with feedback on topics of highest 
interest as 1) Lesson transformation with opportunities for unit development and 
lesson sequencing 2) More collaboration time, both within district teams and within 
subject areas, and 3) Michigan Science Standards and how they align to the CoP 
model. 
 

 Participants are beginning to utilize Edmodo, an online networking site which provides 
a platform for sharing transformed lessons, resources, and virtual connections among 
teachers. 
 

 
 
 

Sixteen teachers 
committed 30-35 

hours and 24 logged 
40 hours out of a 

possible 40. 

77% of 
participating 
teachers are 
seeing some 
evidence of 
increased 
student 
engagement and 
enthusiasm for 
science. 

Figure 2: Example 

of digital badge for 

transformed lesson. 

http://www.alleganaesa.org/cms/lib07/MI01908021/Centricity/Domain/18/Secondary%20Science%20Evaluation%20Report%202014-15.pdf
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Goal 3: Develop a common understanding, language, and framework for pre-K-12 
science teaching and learning; make connections to existing initiatives such as Response 
to Intervention (RtI), Multiple Tiered Systems of Support (MTSS), and Common Core. 
 
Evidence of Impact: 

 We helped participants develop a better understanding of the connection between 
the RtI/MTSS initiatives by spending time discussing local district work such as the 
selection of science essentials and Common Formative Assessments (CFAs). 
Teachers also developed performance rubrics to assess student proficiency around 
the Practice of Constructing Scientific Explanations which can be used to evaluate 
CFAs.  These tools are being utilized in Professional Learning Communities (PLCs) 
out in districts. 
 

 Addition of an elementary cohort to begin to develop first layer of district advocates 
that help create the common science teaching and learning framework pre-K-12. 

 
 

Figure 3: Fennville teachers during 

focused work time. 


