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1. Describe your professional development experiences, including membership, presentations, 

attendance at conferences, projects and future goals. 

During my 11 years of teaching, I have been fortunate to experience a wide variety of valuable 

professional development that has truly impacted teaching, learning, and assessment in my classroom. I have 

earned my Masters degree, participated in multiple grant initiatives, and attended many conferences for 

science teachers. I continue to search for more opportunities to hone my practice as I grow in my role as a 

teacher leader. 

I earned my Master’s degree in Science Education from the University of Northern Iowa in August 

2013. During my time as a graduate student, I aligned my curriculum with state standards and began to 

utilize more research-based teaching strategies. In 2009, I was selected by Dr. Jody Stone to develop new 

science experiments for the PROBE (Problem/Project-Based Experiences in Science) lab series and I also 

worked as a bench-top research chemist for six weeks with the RAISE (Research Avenues for Iowa Science 

Educators) grant. Those experiences, along with my graduate classes, changed my perceptions of the nature 

of science and continue to impact my instructional decision-making. To complete my Master’s degree, I 

chose to research the use of blended learning for my graduate thesis. I performed action research with my 

own students and had the treatment group access an online learning module to supplement our in-class 

activities. While there was no statistically significant difference in learning outcomes, my qualitative 

research indicated that students appreciated the videos and simulations embedded within the online learning 

environment. Due to these results, I created my own website (riversidesci.weebly.com) with specific learning 

targets, videos, and online tools to support student learning. I am constantly adding content to the website but 

it has been a valuable resource for my students and their families. 

After the Next Generation Science Standards were released, I was one of 24 Iowa science teachers 

selected in 2014 for a three-year curriculum-writing grant at UNI. As our third year of ICCISC (Integrating 

Crosscutting Concepts in Iowa Science Classrooms) is currently coming to a close, I can say it has been just 

as transformative as my graduate coursework. I have been fortunate to work alongside science professors and 
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teachers to collaboratively develop and implement curriculum for the new science standards. Our work for 

two weeks every summer and throughout the school year has deepened my content knowledge, revealed new 

connections between science topics, and helped me to refine my instruction and assessment.  The ICCISC 

grant was the first to tackle the new science standards in Iowa and I am thankful to be part of such a driven 

and innovative team. 

Over the past few years, I have enjoyed attending many conferences for science teachers. In August 

2014, I travelled to Grand Rapids, Michigan for the Biennial Conference on Chemical Education and was 

thrilled to be surrounded by fellow chemistry teachers! I continue to use labs and resources from that 

fantastic five-day conference and I am anxious to travel to another conference for chemistry teachers as 

ChemEd comes to South Dakota this July. Within the state, I have attended the annual UNI Science Update 

Conference and the ICTM-ISTS Math & Science Conference. These conferences enable me to connect with 

other science teachers and I even presented a session at the 2016 Math & Science Conference. Alongside my 

collaborator, Paula Carlson, I presented the first unit we created for the Next Generation Science Standards. 

During the session, we shared our unit phenomena storyline and learning cycles while also allowing for 

hands-on experience with a lab and data analysis portion of the unit. As a member of the Iowa Academy of 

Science, I was thrilled to present at the conference and hope to do so again soon!  

While I understand the conceptual shifts of the new Iowa Science Standards and have begun to 

implement them, I still have more work to do as I re-align all of my classes, units, assessments, and website 

to the new standards. I am excited to do the work and know that I have the knowledge, skills, and support to 

make the necessary changes. My current goals are to improve teaching and learning within my own 

classroom but eventually I may be working to expand my influence. I have been helping to facilitate 

trainings on the new standards with my AEA Science Consultant and this given me the opportunity to work 

with adult learners. I would enjoy more frequent collaboration with other dedicated science teachers but for 

right now I love my classroom and the opportunity to be a Model Teacher and leader within my school 

district.  
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2. Compose a list of the top 5 characteristics of an effective science teacher, briefly explaining each 

characteristic’s importance. 

Effective science teachers are… 

Knowledgeable: Science teachers must have strong content knowledge to identify student misconceptions 

and also to help students make meaningful connections between science concepts and real world phenomena. 

Creating student-centered activities and assessing for student mastery of specific learning targets is also 

much easier when teachers have a firm grasp on their content. My own content knowledge has grown over 

the course of my teaching career and I now see connections between concepts more easily. This has made me 

a more effective teacher as I help students to scaffold and apply their learning.   

 

Compassionate: We teach more than just content; we teach kids. Each one of our students is unique in how 

they learn and how they best communicate their learning. Effective teachers are flexible and compassionate 

as they work to meet the diverse needs of students. Students may need modifications or extra instruction 

during Intervention Time, and effective teachers show compassion as they help all students to be successful. 

My assessment strategies have changed over the years and I now encourage multiple opportunities for 

students to show their understanding because I know they all have the potential to learn. The concepts of 

science build upon one another so I do everything I can to encourage students towards success.  

 

Creative: Effective science teachers are creative when designing their classroom environment, instruction, 

activities, and assessments. Creative endeavors are not only more engaging for students but also more 

memorable as they work to show mastery of the learning targets. Creativity is also essential to science and 

engineering as we work to understand phenomena and solve problems. I try to harness student creativity 

through a variety of research projects, essays, artwork, whiteboarding, and group work. 
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Driven: Science and teaching are constantly changing so effective teachers must be driven to seize 

professional development opportunities that help them to adapt instruction and improve their practice. 

Effective teachers seek collaboration with others in their district, their state, and beyond. There are so many 

resources available to teachers but having the chance to learn from the experiences of others in our field is 

invaluable. The most substantial changes to my own teaching have been the result of my drive to continue 

my education and my continuous collaboration with a network of science teachers around the state.   

 

Passionate: Most importantly of all, effective science teachers are passionate about their content, their 

teaching, and their students’ learning. Without passion, the wonders of science cannot be brought to life! 

When a teacher is excited to examine a new concept then the students will be too. My students know how 

much I love science and that helps them to engage in our exploration of phenomena.  

 

3. Describe the assessment strategies you employ when evaluating in many different learning activities. 

Beginning in 2012, my assessment strategies began to change dramatically as I transitioned away 

from chapter tests and towards standards-based grading. For each of my classes, I created topical units, 

specific content standards, and measurable learning targets. Then, based on those learning targets, I 

developed assessments (quizzes, essays, projects, and labs) to measure student learning. Students have 

multiple opportunities to show mastery of the learning targets and I work with struggling students during our 

weekly Intervention Time prior to offering assessment retakes.  

In addition to standards-based assessments, I utilize a variety of methods to measure student 

understanding before and during instruction. At the beginning of each unit, students complete an open-ended 

pre-assessment so I can gauge their prior knowledge of the unit topic. Then, students work in groups to 

brainstorm driving questions related to our topic and anchoring phenomenon. Throughout the unit, students 

edit their answers to the driving questions and I utilize additional formative assessments such as Page Keeley 

probes to uncover student ideas.  
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The summative assessments I use are designed to measure student understanding and application of 

the science content so students are able to use their notes/practice during the assessment. For students to earn 

the score of “Expert” on an assessment, they must demonstrate understanding of the learning target in all 

applications, make connections to other science concepts, and explain the content with sound reasoning. For 

project-based assessments, students are provided with a rubric that informs them of project requirements, 

tracks their progress, and eventually grades the final product.  

I was the first teacher at my high school to make the shift towards standard-based grading but I have 

been happy to share my protocols with other teachers over the years. There are now there are several of us 

who utilize at least some aspect of this grading practice and the change has been good for my students and 

my school. Rather than punishing those who struggle, we have adopted a positive culture of intervention as 

students work to demonstrate understanding and mastery of content standards.   

 

4. Select one unit, major concept, or noteworthy project/effort that is especially successful and describe 

the objectives, strategies employed, and why you consider it exemplary. 

One unit that I consider to be exemplary is “The Expansion of the Universe” and I presented it with 

my main collaborator, Paula Carlson, at the 2016 Math & Science Conference. We began to design the unit 

in July 2014 during our first experience with the Next Generation Science Standards. The state of Iowa had 

not yet adopted the standards and we knew very little about them but we decided to tackle a concept that we 

were not already teaching. Thanks to the help of several science professors, informational texts, and online 

resources, we developed the unit for our Physical Science courses. Our unit was peer-reviewed using the 

EQuIP rubric by Achieve and we have revised the unit over the past two years to include a phenomenon 

storyline and more opportunities for three-dimensional learning. 

The Expansion of the Universe is the anchoring phenomenon for the unit with the driving question: 

Where are we and how do we know? Students are given a pre-assessment about the Universe and also 

brainstorm their initial ideas by discussing photos of Earth’s location in the Universe. To better understand 
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how we learn about the Universe, students investigate three lesson-level phenomena during the unit: Star 

Spectra, the Doppler Effect, and Cosmic Background Radiation. Learning cycles are included for students to 

explore and explain each phenomenon using the Crosscutting Concepts and Science and Engineering 

Practices.   

 The learning targets for this entire unit are as follows:  

Students will be able to: 

 Compare and contrast the different types of light spectra. 

 Identify and describe the relationship between stellar composition and absorption spectra. 

 Predict changes to wave properties based on motion. 

 Extrapolate based on patterns in data. 

 Describe how background radiation relates to the formation of the Universe. 

While the content of this unit is typical for a high school science classroom, we incorporated two 

unique tools to encourage three-dimensional learning about phenomena. When exploring light spectra, 

students place diffraction gratings on their cell phone cameras to take pictures of the spectra from gas 

emission tubes. Students can work together to see the discrete emission lines and analyze how pure elements 

and light bulbs vary. Rather than independently looking through a spectroscope, students are engaged with 

technology and collaborate as they collect data. This leads into the next phenomenon, the shifting 

wavelengths of emission lines as viewed in space.  

After exploring all of the lesson level phenomena, students connect the concepts by analyzing data 

from another unique tool: an expanding Hoberman sphere toy. Students collect data for the diameter of the 

expanding sphere and the distance between pairs of points. This data is then graphed as two sets of ordered 

pairs. Analysis of the graph has students apply their understanding of data collected in the Universe because 

the points that started out farther apart are expanding at faster rates. In addition, a small Slinky can be placed 

inside the expanding Hoberman sphere to model the Doppler Effect! 
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Our unit then culminates in a way that models the nature of science and meets the NGSS 

Performance Expectation. Using what they have learned about the Universe, students must provide a written 

explanation to disprove one other model of the Universe (such as Aristotle’s Crystalline Spheres Model or 

the Steady-State Universe). Explanations must display understanding of light spectra, motion of galaxies, 

and cosmic background radiation while referring to specific evidence and observations in the Universe. It is 

not an easy task for students but it helps them to communicate what they have learned and explain how it 

does not align with alternate theories. This helps students to become scientifically literate citizens who 

critically analyze claims and evidence.  

Going forward, I would like to make additional changes to the unit such as bundling it with one or 

two more Performance Expectations and gathering more resources to support student learning. As I work to 

align all of my units with the new Iowa Science Standards, the use of phenomena and three-dimensional 

learning guide my instructional decision making. 
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