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NW ASTE Presenters and Participants -

Join the north-west listserve visit our website at http://nw.theaste.org for details!


Consider Helping and Serving the NW Region (contact mike.borowczak@uwyo.edu)

1.Host/Organize the Next Regional Meeting 
2.Lead a recruitment sub-committee
3.Lead a publications sub-committee
4..... and/or insert your own idea for moving us forward ....

Publication Opportunities
Consider submitting your work as a full-length journal publication to the following journals:

ASTE's CITE Journal Science -  for work relating to science teacher preparation and technology (https://citejournal.org/category/science/) / Editor Andrea C. Burrows

ASEE's Computers in Education Journal - for work related to innovative uses of computer/technology (https://coed.asee.org) / Editor Mike Borowczak
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How To Use the Innovative Survey Method©  
To Improve Your Online Science Teacher Education 

 

 
Abstract - Formative assessment has the power to transform the teaching and learning 
experience for science teacher educators, teacher candidates, and the candidates’ future 
students. Gathering your teacher candidates’ perceptions of the online learning environment 
with a valid and reliable survey is a formative assessment strategy with untapped potential. This 
roundtable discussion will share how science teacher educators can use the Innovative Survey 
Method© to conduct Action Research in their own science methods online course in order to 
model how their teacher candidates can do the same thing in their own classrooms (whether 
online or land-based). Science teacher educators will develop simple quantitative analysis skills 
using this method. The survey will be provided and can be edited for length and focus area.  By 
collecting and using teacher candidates’ feedback from the survey, science teacher educators 
can make targeted improvements in their teaching. Examples of areas to focus on could include 
instructor presence, formative assessment, or active learning. An additional benefit is that your 
students (teacher candidates) and, possibly their students later on, become active participants in 
an Action Research project and, as a result, become more engaged and motivated to learn. 
Teacher candidates participate in their professor’s authentic learning experience and realize the 
meaning of ‘continuous improvement.’ 
 

 
Keywords - Formative assessment, student feedback, Action Research, teaching improvement, survey, 
quantitative data  
 

 NW 
  Northwest  Unique Abstract Identifier: 5jypchp93gqylpyx5jypc51o8ptk2mkb 

Catherine Martin-Dunlop 
catherine.martin@morgan.edu, cmartindunlop@gmail.com   

Formerly at Morgan State University, Maryland; Now Founder at Improve Teaching First, 
Bellingham, WA. 
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Integrated STEM: What is it and what does it look like? 
 

 
Abstract- Have you wondered what integrated STEM really is? Are you searching for frameworks 
to understand how STEM disciplines work together - or not? This presentation focuses these 
questions on science education at K-12 and collegiate levels while weaving in the connections to 
engineering and computer science. What happens in these interdisciplinary spaces? The 
presentation and discussion session lead participants through those questions and others with 
evidence from research studies and potential next steps for STEM education researchers. 

 
Keywords - integrated STEM, science education, computer science  
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Exploring Barriers of Reform Science Education:   
Why Do Teachers Default to Traditional Methods?  
 

 
Abstract-  Conventional assumptions regarding barriers of reform teaching in science 
classrooms often center on the absence of sufficient resources, lack of administrator 
support and/or a belief that reform pedagogy is an ineffective method of teaching 
science.  Why do some teachers continue to default to traditional practice if they have 
access to hands-on resources, are encouraged to use reform pedagogy and understand 
the value of teaching for conceptual change using a reform model? This presentation 
explores the results of research on 15 science teachers who have had equal access to 
resources and administrator support.  Although many of these teachers shared a belief 
that their role in the classroom impacts student learning, the observed instruction varied 
as measured by the Reform Teaching Observation Protocol (RTOP). A closer look at the 
RTOP data suggests that Facilitator Pedagogical Knowledge (Facilitator PK) is a shared 
barrier of reform pedagogy in science classrooms.   
 

 
Keywords -  Reform pedagogy, Reform Teaching Observation Protocol,  Facilitator Pedagogical 
Knowledge,  Reform practice barriers 
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Jill Chambers 
jcham@uab.edu  

University of Alabama at Birmingham (UAB) 
 Alabama - AL 
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How can research centers engage secondary science teachers 
in deepening their understanding of scientific practices? 
 

 
Abstract-Argumentation is a central epistemic process contributing to the generation, 
evaluation, and application of scientific knowledge. A key challenge for science educators and 
researchers is to understand how important social dimensions of argumentation, such as 
collaborative sense-making discourse, can be implemented in learning environments. This study 
investigates how science educators learned about scientific argumentation through a 
professional development program at a scientific research center. Teachers demonstrated: a 
heightened awareness of argumentation as a ubiquitous, embedded feature of scientific activity; 
expanded ideas about forms, uses, and purposes of argumentation; and an understanding of how 
contexts for argumentation such as collaborative sense-making and critique can help manage 
uncertainty and build knowledge. A year after their participation in the program, teachers 
recounted shifts in pedagogical practices. These shifts were based on a deeper understanding of 
the importance of argumentation in science and the epistemic motivation to align elements of 
professional practice with those of the classroom. Findings highlight how professional 
development in research settings can broaden teachers’ views of argumentation, with 
implications for secondary science teaching. 

 
Keywords - NGSS practices, argumentation, scientific discourse, scientific sense-making, social dimensions 
of science  
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Jeanne Chowning 
chowning@fredhutch.org  

Fred Hutchinson Cancer Research Ctr 
 Washington - WA 
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Thinking About Science Denialism 
 

 
Abstract-This presentation will cover the FLICC model (Fake Experts, Logical Fallacies, 
Impossible Expectations, Cherry Picking, Conspiracy Theories) to consider the techniques of those 
you deny science. 

 
Keywords - Science Denialism, FLICC  
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David Allard 
David.Allard@tamut.edu  

Texas A&M 
University-Texarkana 

 Texas - TX 
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Using ePortfolios as an evaluation and reflection tool for a 
project-based, integrated STEM professional development for 
K-16 Faculty. 
 

 
Abstract-For the past twelve years, the NSF-Sponsored STEM Guitar grant has provided faculty 
development using guitars as a vehicle to teach integrated science, technology, engineering, and 
mathematics.  During these workshops, teachers build electric or acoustic guitars, or learn how to 
design their own custom electric guitar body using Fusion 360.  In addition to working through 
the build process, teachers receive training on teaching integrated STEM topics using 
project-based learning.  For the third grant, faculty created ePortfolios to summarize and reflect 
upon the build process as well as skills they learned/refined.  This task was perceived as far more 
useful/meaningful than writing a lesson plan.  Teachers used this to document the build process 
for future reference in their classroom.  When reflecting upon the experience, teachers were 
reminded of what it was like to be students, which was a worthwhile reminder, and how that 
experience influenced their instructional decisions. 

 
Keywords - STEM, PD, online, ePortfolios  
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Integrated STEM education: Gender issues in undergraduate 
students and teacher professional development 
 

 
Abstract-Dataset education remains a poorly-understood aspect of integrated STEM, with some 
researchers characterizing it as Technology, some as Mathematical modeling, and some as a skill 
within the Science content area.  Because of this lack of information about dataset education, 
little is known about how students learn to work with datasets.  In this study, we seek to 
understand and characterize the discussions of post-secondary students and STEM teachers 
when working with a 200-entry Google Sheets astronomy dataset.  Our sample consists of 25 
undergraduates (21 male, 4 female), and 13 teachers (7 male, 6 female).  Our data consists of 
recordings of participants working in self-selected groups of two to six individuals.  The data is 
analyzed via discourse analysis and coding for themes in NVivo.  Preliminary work with the data 
indicates themes of gender equity, and differing affect and motivation between the student and 
teacher populations. 

 
Keywords - higher education, teacher professional development, integrated STEM, gender, computational 
thinking,  
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Engaging Pre-service Teachers in Collaborative Inquiry Projects 
during Remote Instruction 
 

 
Abstract - We implemented a collaborative inquiry project with elementary pre-service teachers 
who were enrolled in their science methods course during the Fall 2020 semester. The courses 
were taught in one of three modalities: 1) fully online, fully asynchronous, 2) fully online, 
synchronous meetings, and 3) blended with face to face and asynchronous online components. 
Small groups engaged remotely in collaborative hands-on inquiry projects, documenting their 
communication throughout the process. During this roundtable discussion, we will share the 
strategies we implemented to provide students with experiences engaging in open inquiry and 
collaborative learning remotely. We will highlight pre-service teachers’ reflections over the 
collaborative project and ways they are thinking about using collaborative learning in their future 
classrooms. We hope to begin a dialogue around best practices for engaging pre-service teachers 
in collaborative inquiry experiences during mandated social distancing.  

 
Keywords - elementary, pre-service, inquiry, distance-learning, collaboration  
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“I was trying to get the correct answer to get a high grade” 
Undergraduate Framing in a Science Course 
 

 
Abstract-The classroom game is a phenomenon where students do the absolute minimum in 
formal education experiences to achieve a desired grade. Although this phenomenon is prevalent 
throughout most undergraduate classes it is rarely explored in the literature. This 
phenomenological case study looks at the classroom game through the experiences of nine 
undergraduate students based on their tacit reactions to three learning experiences during one 
class sessions lab and lecture. It is found that the classroom game largely arises because of past 
formal educational experiences or the protection of identity both social and educational. 

 
Keywords - epistemological frame(s), classroom game, sensemaking, undergraduate  
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Computer Science Microcredential Professional Development 
 

 
Abstract-A group from the University of Wyoming Department of Education, in conjunction 
with several other organizations, is working on creating computer science micro-credentials to 
help teachers become certified to teach computer science. These micro-credentials consist of 
modules that help teachers develop knowledge and application of skills in specific areas. Much of 
this work entailed creating and compiling resources of various types, assessments, and rubrics. At 
the end of the pilot, participant feedback, including interviews and written reports, helped 
researchers to improve the micro-credentials and their ability to help teachers. 

 
Keywords - microcredential, computer science  
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Open source Textbook: Exploring Physical Phenomena: What 
Happens When Light from the Sun Shines on the Earth? 
 

 
Abstract-Our open source textbook for a physics course for prospective elementary and middle 
school teachers also can provide resources for general science courses, methods courses, and 
outreach activities. Units include exploring light phenomena, exploring thermal phenomena, 
considering the influence of light and thermal phenomena on local weather and global climate 
change, as well as watching the sky and developing explanations for day and night, phases of the 
moon, and the Earth’s seasons. Each unit includes  identifying student resources for learning, 
developing central ideas based on evidence from exploring phenomena with everyday 
equipment and materials, using central ideas to explain intriguing physical phenomena, 
developing mathematical representations of the phenomena, using those representations to 
estimate a quantity of interest, and making connections to educational policies such as the Next 
Generation Science Standards. Materials include lists of equipment for both on campus and 
remote learning, handouts, and example homework assignments. See 
open.oregonstate.education/physicsforteachers. 

 
Keywords - preservice elementary teachers, physics, open source textbook  
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Creating Drone STEAM Challenges to Engage Students & 
Teachers 
 

 
Abstract-Teachers and teacher educators are often looking for innovative ways to integrate 
STEM plus creative arts—or STEAM—concepts into the curriculum.  Recent advances in remote 
control and autonomous quadcopter unmanned aerial vehicles UAVs have brought the 
excitement of drones within reach of many classrooms.  Today’s off-the-shelf drones are far 
cheaper and much more easy to fly than previous generations which make for an exciting 
opportunity to capture learners’ interest.  We are developing a series of drone STEAM challenge 
festivals that provide entrants the opportunity to race drones around obstacle courses, complete 
precision flying tasks, create computer coding for autonomous flight, and demonstrate 
knowledge of the physics of flying, airport operations, and legal issues surrounding flying drones. 
 
Sign up to get more information as it becomes available at our website at 
www.drone-challenges.org  

 
Keywords - drone education, STEAM education, technology  
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Phenomena at the core of effective elicitation of student 
knowledge. 
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Comfort Ateh 
cateh@providence.edu  

Providence College 
 Rhode Island - RI 

Maria Gentile 
mgentil6@friars.providence.edu 

Providence College 
 Rhode Island – RI 

Abstract-Eliciting students’ knowledge is an important component of formative assessment to 
ensure effective teaching that will result in learning. Students’ knowledge must be visible for 
teachers to make effective instructional moves that will enhance learning. Teachers must reflect 
constantly on students’ status, which is what students know at the beginning and during a 
lesson, to determine how they can guide students to attain the learning goals. This is not an 
easy feat for teachers and especially pre-service teachers who are more likely to engage 
students to share superficial knowledge that is not adequate in determining instructional 
strategies that will enhance learning. Engaging students in explaining phenomena can resolve 
this challenge. Phenomena represent an authentic tool to ensure students are sharing 
information that can reveal their substantive knowledge as well as any misconceptions in their 
mental model, which is crucial in guiding instructional decisions. In this presentation, we share 
our experience in teaching and learning about phenomena and its effect in teaching and 
learning.  We will share the extent to which students responded to phenomena in a high school 
biology class in guiding teacher’s instructional decisions. Pre-service and in-service science 
teachers as well as teacher educators will benefit from the knowledge shared in this 
presentation in reflecting on phenomena as an effective tool in eliciting students’ substantive 
knowledge, which is crucial for effective formative assessment that is at the core of effective 
teaching for learning. 

Keywords - Formative assessment, systems, effective teaching and learning, pre-service teaching 
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Socio-Environmental Science Investigations: Developing 
Geospatial Thinking and Research-Practice Partnerships in the 
Age of COVID-19 
 

 
Abstract - This session explores the basis for and initial enactment of a four-year, NSF-funded 
project to help teachers incorporate geospatial thinking into their curricula through 
investigations that use geographic information systems (GIS) software to study social issues in 
environmental science.  In the project’s initial year, researchers are helping interdisciplinary 
teacher teams to learn and apply web-based GIS software to visualize locally-collected data and 
design curriculum innovations.  
 
While the project offers opportunities for teacher professional learning within a research-practice 
partnership, researchers and teachers are also negotiating professional development, geospatial 
curriculum development, and technology use within the challenges of the COVID-19 pandemic. 
This session will explore our initial experiences and findings regarding teachers’ uses of GIS 
technology to explore interdisciplinary socio-environmental topics; teachers’ initial beliefs 
regarding teaching with technology; and the pandemic’s effects on partnership members’ work 
to create community via distance while navigating technology for instruction and learning. 

 
Keywords - Environmental science, geospatial thinking, GIS, professional development, research-practice 
partnerships  
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Third Graders' Views of Scientific Inquiry 
 

 
Abstract-Understandings of scientific inquiry (SI) are included in science education reform documents 
around the world.  While there have been investigations about 7th and 12th graders’ understanding of SI, 
there is limited knowledge regarding primary school students’ understanding of SI. The purpose of this 
project is to get the baseline data on what primary school students know about SI. Our sample was 111 third 
graders who completed the ‘Views About Scientific Inquiry-Elementary’ (VASI-E) open-ended instrument 
and a follow up interview with 21 students. This is part of an international effort led by Judith and Norman 
Lederman (who also authored the VASI-E), as researchers from 37 countries and 43 individual sites have 
signed on to conduct similar projects.  
The VASI-E is composed of four open-ended situational questions that cover the following components of 
knowledge about inquiry:  starts with a question, can be carried out with a variety of methodologies, the 
purpose guides the procedure, conclusions flow from the findings, and discussion is based on both the data 
collected and previous knowledge. The responses were coded as naive (completely incorrect), mixed 
(partially correct or  all parts of the question were not answered), informed (all parts of the question were 
correctly answered), Each of the researchers independently coded a subsample of the surveys, met for 
moderation, continued with coding, and again did moderation both with ourselves and with the 
Ledermans. During external moderation, we had a 98% interrater reliability initially; and, after discussion, 
reached 100%.   
We found that most of our students’ verbal responses from the interviews matched their written responses. 
Students tended to be between informed and mixed in their understanding of  the following aspects of SI:: 
begins with a question, question guides the procedures, conclusions match data, and explanations are 
developed from data and prior knowledge. Students tended to have a primarily mixed and naïve 
understanding that multiple designs can be used in SI.  We are still in the process of analyzing our 
qualitative data. 
During the presentation, we will elucidate on these findings. 

 
Keywords - scientific inquiry, primary students  
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Collaborating to Diversify the STEM Teaching Workforce in 
Washington State 
 

 
Abstract-In this session, we will describe the ways in which higher education institutions that 
prepare teachers in Washington State and other stakeholders are collaborating to create an 
adaptive model to diversify the STEM teaching workforce and improve K-12 STEM teacher 
preparation. Specifically, we will discuss the dimensions of STEM teacher preparation we are 
working to improve and how we have structured our work efforts. These efforts include a Diversity 
Campaign, which is a series of campus visits focused on examining policies, procedures, and 
practices related to diversifying the STEM teaching workforce. 

 
Keywords - Diversity, Inclusion, Equity, Higher Education, Community, Collective Impact, Collaboration  
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