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2018 Mid-Atlantic ASTE Conference Schedule
Overview
Thursday September 27, 2018
3:00-7:00 PM

Registration
4:00-6:00 Field trip: JMU Science on the Sphere and Mineral
Museum, Dinner on your own

Friday September 28, 2018
7:00-8:15 AM
7:00-8:15 AM

Registration (Roanoke Hotel lobby)
Breakfast

All Conference Sessions are in the Hubler Lodge Greenwood room
All meals are in the Roanoke Hotel Dining Room
8:30-9:50 AM
Session 1
9:50-10:00 AM
10:00-11:00 AM
11:00-11:10 AM
11:10-12:30 PM
12:30-1:30 PM
1:45-2:45 PM
2:45-3:00 PM
3:00-4:00 PM
4:00-4:10 PM
4:10-5:30 PM
5:30-7:00 PM
7:30 PM

Break
Session 2
Break
Session 3
Lunch/ Set up posters
Session 4: Poster Presentations
Break
Session 5
Break
Session 6
Dinner
MA-ASTE Annual Celebration (Preston Lake Club House)

Saturday September 29, 2018
7:00-8:45 AM
7:00-8:45 AM

Registration and Breakfast (Roanoke Hotel lobby)
Breakfast

All Conference Sessions are in the Hubler Lodge Greenwood room
All meals are in the Roanoke Hotel Dining Room
9:00-10:00 AM
Session 7
10:00-10:10 AM
Break
10:10-11:10 AM
Session 8
11:10-11:20 AM
Break
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11:20-12:20 PM
12:20-1:10 PM
1:20-2:20 PM
2:30-3:30 PM

Session 9
Lunch
Session 10
MA-ASTE Business Meeting

Thursday, September 27, 2018
3:00-7:00 PM

Registration

4:00-6:00 Field trip: Science on the Sphere and Mineral
Museum, James Madison University
Dinner on your own

Friday, September 28, 2018
7:00-8:15 AM

Registration

7:00-8:15 AM

Breakfast

Session 1

Environmental, Evolution, and Earth Science Education
Presider: Tina Cartwright

8:30-8:50 AM

Understanding of Legal Issues Related to Evolution and
Approaches to Teaching Evolution Among K-12 Public School
Teachers
Ronald S. Hermann, Towson University; Ian C. Binns, UNC Charlotte;
Lee Meadows, University of Alabama at Birmingham; and Joseph W.
Shane; Shippensburg University.
In this session we describe an ongoing study exploring K-12 public
school teachers’ approaches to teaching evolution, views of evolution
and creation, and knowledge of legal cases. A 32-question survey was
completed by 111 teachers from 28 different states. Interesting findings
include: 50.5% devote over 17 hours to evolution instruction, 41.7%
employ an advocacy approach to evolution and 19.4% differentiate
between science and non-science, 50.5% teach evolution as a unifying
course topic, and 55% hold a position of agnostic evolution. An average
of 57.68% of the responses were the correct response, 13.04% were
incorrect, and 29.29% of the responses indicated the teachers did not
know if the statement was correct or not. The presentation will include
resources that science teacher educators can use to help prepare K-12
public school teachers to teach evolution in a manner consistent with
the law (Author, 2013a; 2017) including an upcoming book on the topic.

3

8:50-9:10 AM

Positive Impacts of Replacing Lecture and Demonstrations with
Inquiry-Based Investigations and Learning through Teaching in an
Earth and Space Science Course for Preservice Elementary
Teachers
Brian E. Kinghorn, Tina J. Cartwright, and Rebekah Zuberbuehler,
Marshall University
We investigated impacts of a new earth and space science (ESS)
university course for preservice elementary teachers developed to
replace a course taught using lectures, demonstrations, and a lab. The
new course engages students in inquiry-based explorations and
investigations, and learning through teaching one another. We
compared ESS content knowledge of students who took both courses
through administering a multiple-choice science content test to 108
students in the first week of their elementary science methods courses
between Fall 2016 and Spring 2018. Statistical analysis showed that
the students who took the new course performed significantly better on
the ESS questions (t = -2.01 p<.05) than the students who took the old
course. There was no significant difference between the groups for the
general science questions. This suggests that the pedagogical format of
the new course may have influenced students’ retention of the ESS
content covered in both courses.

9:10-9:30 AM

Cincinnati Urban Children Practicing Action Research Around
Environmental Conservation
Randall Gibson, University of Cincinnati
In this presentation, I discuss starting an action research project with
urban students. The focus of this presentation is based on my work with
an after school environmental club. My goal was to observe and
understand how urban students at Hughes High School of Cincinnati
Public Schools would attempt a research project that asked them to
have an action at the end of their research. This project has been in the
works for three years and has grown with community partnerships such
as University of Cincinnati, Newport Aquarium, and The National Parks.
I will explain the importance of building valuable partnerships during this
project. I will share the individual student success stories and where
they hope to take this project next year. Finally, I will discuss the
various ideas I have for making this as a possible youth participatory
action research project within my dissertation.
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9:30-9:50 AM

Integrating Field Experience at The National Aquarium Into
Teacher Preparation to Promote Positive Teaching Self-Efficacy
And Teacher Attitudes Towards Environmental Education
Chelsea McClure and Sarah Haines, Towson University
This presentation describes a study that examines how field experience
at the National Aquarium in Baltimore affects teaching self-efficacy and
teacher attitudes towards science. The study was funded by the
National Center for Civic Engagement and involved a collaboration
between a post- secondary institution (Towson University) and a nonformal educational organization (National Aquarium). Through this
partnership preservice teachers delivered instruction for “What Lives in
The Harbor” program at the aquarium. It is vital that preservice teachers
gain experience teaching environmental education/outdoor education,
as the state of Maryland has environmental literacy standards that
teachers must implement, along with an environmental literacy
graduation requirement. Experiences such as this one can enhance
their effectiveness in delivering appropriate curricula to meet these
requirements. Pilot data as well as current study data will be presented
from pre/post surveys and interviews.

9:50-10:00 AM

Break

Session 2

In-Service Teacher Development
Presider: Helen Meyer

10:00-10:20 AM

Exploring the Role of Professional Stakeholders in Teacher
Professional Development
Meredith W. Kier, William and Mary
This presentation will explore the lessons learned from a program that
positioned engineers of color as curricular co-designers with middle
school science and mathematics teachers and as classroom role
models to students. Through a 3-year federally funded program,
engineers were trained to co-develop engineering design tasks with
teachers that converged their professional story, a societal challenge,
students’ interests, and teachers’ standards-based mathematics and
science standards to broaden students’ awareness and promote
interest in engineering careers. We used a theoretical and
methodological theory of implementation known as Critical Race Design
to examine the following question: What strategies were most effective
for preparing engineers of color to collaborate in a community of
practice with teachers and students? Findings will discuss how
engineers perceived their role in the community in relation to their value
in sharing knowledge with teachers and with students. Implications will
direct future partnerships between teachers and professional
stakeholders.
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10:20-10:40 AM

Digging Deep into Science Literacy: Examination of Professional
Development
Leslie Suters, Queen Ogbomo, Kristen P. Trent, Kelly R. Moore, and
Stephanie Wendt, TN Technological University
Digging Deep Into Science Literacy was formed to meet the need for
professional development on research-based strategies in critical
reading and technical writing with Common Core State Standards, Next
Generation Science Standards, and the Tennessee Educator
Acceleration Model (TEAM) for Kindergarten through 12th grade
teachers of four rural districts in East Tennessee. Project evaluation
includes quantitative and qualitative analysis of pre- (July 2016), mid(July 2017), and post-test (July 2018) measures. Assessment
instruments include scores on content assessments from the National
Science Teachers Association’s SciPacks, the Adapted PennycuffReed Professional Development Survey, the Science Teaching Efficacy
Belief Instrument, the Modified English Language Arts Efficacy Belief
Instrument, and a science content exam. Researchers are continuing to
collect data from classroom observations and individual interviews that
will be coded and analyzed for qualitative themes, TEAM evaluation
scores, and student test data to expand the study during the 2018-2019
school year.

10:40-11:00 AM

Professional Identity & Retention: Understanding the Teachers
Who Stay
Whitney D. Richardson, North Carolina State University
Public education faces many issues, among which teacher shortages
are no exception. Retention of quality science teachers is crucial for the
increasing demand of STEM programs and career preparation. A
wealth of research investigates the reasons why teachers choose to
leave the profession; but less attention is given to those reasons why a
teacher may remain in the classroom. Through interviews, twenty
middle and high school science teachers describe how teacher identity
has shaped their decisions to remain in the classroom—and how early
interactions can change the course of a science teachers career. This
presentation is part of a larger dissertation study completed by the
author.

11:00-11:10 AM

Break
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Session 3

Cultural Competence
Presider: Angela Webb

11:10-11:30 AM

Navigating Cultural Border Crossings When Learning About
Evolution: Preliminary Results from an Intervention Study
Presenter(s): Kathryn Green and Cesar Delgado, North Carolina State
University
Although evolution is an underlying theme in biology, many students
exhibit lack of understanding or acceptance when studying it. This
research adopted the theoretical frameworks of cultural border crossing
(when students move between their home culture and the science
classroom culture, it may be akin to crossing a cultural border) and
collateral learning (students may use two lines of evidence to construct
their learning) to examine how understanding and acceptance of
evolution might be affected by an intervention built on these two
frameworks. Dissertation research was completed in an urban
community college during two introductory biology classes. The
intervention class included mini-lessons on sources of evidence,
creation stories, and religious doctrine related to evolution. Mixed
methods data was collected in both classes through interviews,
validated instruments, and class activities. This presentation shares
preliminary results on how the cultural border crossing/collateral
learning intervention affected understanding and acceptance of
evolution.

11:30-11:50 AM

Noyce Phase II: Impact of the M.T. Program on Teacher Cultural
Competence
Elizabeth W. Edmondson, Virginia Commonwealth University
This study focuses on the perceptions of four phase II cohorts of Noyce
Scholars in an M.T. program with respect to self-efficacy and cultural
competency. As the relatively new PI on this grant (1 year), analysis of
Science Teacher Self Efficacy Beliefs Instrument- B (STEB- B) (Riggs
1990) and Culturally Responsive Teaching Self-Efficacy Scale (CRTSE)
and semi-structured open-ended interviews is underway. All
instruments were administered at pre, mid, and post points in the
program. The interviews included questions that centered on science
lessons, high-need settings, or both, while others are more general,
asking participants to imagine and describe an especially good or
especially bad teaching day. Previous work by the original PI of Phase I
and II found that students’ cultural competence grew throughout the
year. This research builds on the previous work and will allow us to
consider the impact of this project now finishing its 10th year.
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11:50-12:10 PM

Addressing Stereotypes through Science Teaching
Donna L. Farland-Smith, The Ohio State University
The Eureka! Series K-2, and 3-5 is intended to expand opportunities for
elementary teachers and elementary teacher educators to explicitly
address the nature of science and the work of scientists in their science
instruction. Eureka! Allows teachers to participate in science lessons
that encourage students’ development of confidence and skills in STEM
processes and knowledge and awareness of STEM career fields. Trade
books are used to humanize and personalize children’s science
learning via biographical stories of real-world people who pursue
science and engineering methods.

12:10-12:30 PM

Preparing Preservice STEM Teachers for Culturally Responsive
Teaching in Urban High-Need Schools
Justina Ogodo, Karen Irving, Patti Bronsan, and Lin Ding, The Ohio
State University
This study focuses on a curriculum used by the ENABLE STEM project
to prepare preservice STEM teachers to be culturally responsive
teachers in urban high-need schools. The urban teaching seminar is a
two-semester course aimed at equipping teachers with culturally
relevant pedagogical knowledge to provide equitable STEM learning
opportunities to learners who are different racially, ethnically, and
culturally in urban schools. The course utilizes three modules: a)
culturally relevant pedagogy; b) community mapping and observation;
and c) classroom organization and relationship building to actively
engage the preservice teachers in action research. They examine how
teachers’ cultural backgrounds and mindsets influence classroom
interactions and instructional practice and use this to understand how
diverse students learn. A mixed data from interviews, surveys, and
course reflections were collected from ten participants (N=10) in two
different cohorts. The findings indicate that the preservice teachers’
culturally responsive pedagogical knowledge improved and cultural
competency were enhanced.

Lunch and Poster Set-Up 12:30-1:30 PM
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Session 4

Poster Session 1:45-2:45 PM

#1. Exploration of a STEM Department Chair’s Role in PBL Implementation
Angela W. Webb, James Madison University
Research shows project-based learning (PBL) to be a motivating instructional model for
student learning. It is generally agreed upon that projects involve open-ended questions,
draw across multiple disciplines, engage students in inquiry, and culminate in a tangible,
public product or performance. Although PBL is beneficial to student learning, barriers for
school implementation (e.g., time constraints, teacher pedagogical content knowledge,
access to resources, etc.) are prevalent, warranting close exploration of teachers and
schools that implement PBL consistently and effectively. This presentation explores how
one school’s STEM department chair perceives PBL and her role in facilitating PBL as both
a teacher and instructional leader. Specifically, I will present the ways in which the
participant’s conceptions of PBL fit within dominant models of this instructional approach
and discuss the ways in which PBL is implemented in her specific school context.
Implications for implementing STEM PBL will be discussed.
#2. An Inquiry of Temperament in the Context of Physics Education
William H. Thatcher, University of Cincinnati
In recent years, education literature has called for a moving away from traditional lecture
styles towards more active/interactive or flipped classroom environments. Studies to date
have observed that on average these alternate lecture styles result in higher student
performance. Yet, there has been little consideration in these studies for the particular types
of students who find themselves in these classrooms. As a result, it seems perfectly
plausible that while these lecture styles may prove beneficial to some sets of students, they
may be detrimental to others. One way to characterize students is through the lens of
temperament. The current study reports the preliminary findings of the relationship between
temperament and achievement, in the context of physics education at the college level.
Through taking the time to better understand student differences, it is hoped that learning
environments can be created that are equally beneficial to all students.
#3. Investigating Authentic Scientific Research through Authentic Education
Research: One Student’s Perspective
Brandy Retallack and Cindy Ghent, Towson University
Course-based Undergraduate Research Experiences (CUREs) are designed to give
students authentic research experiences in classroom settings. These research
experiences are designed to show students what scientific research is like, where the
students have a role in designing the experiments, and results are not known. As a student
researcher for this project, I am, in essence, involved in a CURE myself. I am learning the
education research process in real time, seeing all of the authentic issues related to such a
study.
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#4. Global Perspectives in Astronomy Education
Stephanie D. Playton, Walter Smith, and Natalie Davis, Texas Tech University
For over a decade, students from around the world have participated in the World MOON
Project (www.worldmoonproject.org) and have been asked to observe the moon, share their
observations worldwide, and discover global patterns in the moon's appearance. Over that
period of time, as a pretest we have questioned over four-thousand students about their
understanding of global lunar patterns, including the shape of the illuminated portion of the
moon and the orientation and location of that moon. The purpose of this presentation is
twofold: (1) report what American students age 10-14 believe to be global patterns in the
moon's appearance and (2) build on those results to make a case for increased attention to
global education in science teaching.
#5. Research Experience for Teachers: Computational Thinking in Data Science
Stephanie B. Philipp, Ofla Nasraoui, Jason Immekus, and Mary Mills, University of
Louisville
This poster will share initial findings from the first year of a Research Experience for
Teachers site, supporting nine secondary STEM teachers from diverse schools in six-week
university research projects in Big Data and Data Science. The projects chosen by teachers
focused on socially impactful data science research in collaboration with computer scientists
and engineers at a research university. Teachers translated their research into curriculum
incorporating the science and engineering practice of mathematical and computational
thinking. The lessons they learned from the research experience included new
computational skills and a more learner-centered model of inquiry.

#6. Analysis of Preservice Elementary Teachers’ Drawings to Investigate Science
Teacher Beliefs
Julie A. Mangano and Deepika Menon, Towson University
This study focuses on exploring changes in preservice elementary teachers’ views and
perceptions of science teaching as they participate in a science methods course, which has
a student teaching component for preservice teachers to practice science teaching in an
elementary school. Participants included 12 preservice elementary teachers enrolled in the
course. Specifically, we investigated how participants’ beliefs about science teaching
changed, from the beginning to the end of the course, using their drawings. The data
included participants’ drawings of themselves as a science teacher at the beginning and
end of the course. Drawings were analyzed using the Draw-a-Science-Teacher-Test
Checklist (DASTT-C). Results showed that most preservice teachers had traditional
teacher-centered views of science teaching at the beginning of the course. There were
noticeable positive shifts in science teaching beliefs indicating that participants perceived
student-centered and inquiry-based science teaching beneficial for student learning.
Findings have implications for preservice teacher education.
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#7. Connecting Science and Literacy with Literature Circles
Paula A, Magee, Indiana University School of Education- Indianapolis; Aimee Lee Govett,
East Tennessee State University; and Jane H. Lee, Indiana University-Indianapolis.
In this poster we will share details and examples of how we used non-fiction texts with
preservice teachers to help them understand the critical nature of science. Preservice
teachers used literature circles and creative roles to analyze the non-fiction texts. Examples
of literature circle role artifacts and analysis of them will be presented.
#8. Designing a Teacher Induction Study for Ohio's Resident Educator Program
Bradley B. Lanier, University of Cincinnati
Despite America’s economy becoming more dependent upon the supply of STEM-trained
professionals, the country is experiencing a major STEM teacher shortage crisis. Many
states like Ohio are fighting this problem by implementing teacher induction program to
mentor quality new teachers and retain them. The quantitative survey study looks to build
upon the work of the Williams and Gillham (2016) study of the Ohio Resident Educator
Program (OREP). Since 2016, the program has eliminated the difficult third-year
requirement. The study examines the successes and failures of these programs through a
new lens that includes both OREP teacher mentors and mentorees in STEM teaching fields.
The poster will review the development of the research study questions, sample, sampling
frame, literature review, and survey instrument
#9. We’re being left out: A Critical Literature Review of Informal STEM Interventions
for African Americans
Mwenda Kudumu, North Carolina State University
“…you would think [science museums] would want more publicity, but I guess … they don’t
need us. We’re being left out,” (an African American parent).
The “White phenomenon” label that has been attributed to informal science institutions
could escalate the inequities that exist in science education. To bringing science to the
broader public, more empirical research is needed on attracting and retaining diverse
audiences. This literature review identified 15 studies that engaged African American
participants in informal science, technology, engineering, and mathematics (STEM)
interventions. All 15 interventions incorporated the key feature of “science community”: the
construction of a community of scientists, professors, industry leaders and informal science
practitioners to surround African American students with positive science affirmation. The
review of these 15 programs will help us better understand the ways in which informal
STEM interventions can lead to greater African American involvement in STEM professions.
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#10. Impacts of Authentic Research Strategies on Student Perceptions and
Performances among Similarly-Grouped Students for Learning in Laboratory
Sciences
Jamie Fornsaglio, Seton Hill University; David Hull, Greensburg Central Catholic High
School; Zachary Sheffler, Seton Hill University; and Angela Bobak, Seton Hill University
We developed a model curriculum for interdisciplinary STEM teaching and learning utilizing
a collaborative and inquiry-based approach to biology laboratory using algorithm-generated
student grouping strategies. The research was student-driven, and we assessed the effects
of the model curriculum on student understanding of scientific concepts and processes,
perceptions of their learning, and attitudes toward science and research. The differences
between pre- and post-Participant Perception Indicator (PPI) survey indicated that, when
paired with similarly-performing students, higher-performing students are more likely to
report improvements in understanding, skills, integration of learning, and meeting learning
objectives, while mid-level performing students report significant improvements in
understanding, attitudes, integration of learning, and meeting learning objectives. Lowerlevel performing students report regressions. Performance quiz data reveal improvements
in understanding of scientific concepts. The findings of this study warrant future studies on
the relationships among grouping, student perceptions, and academic performance.
#11. Earth & Space Science Passport: Teaching Scientific and Engineering Practices
in Context
Deb Hemler and Sean Harwell, Fairmont State University
Earth & Space Science (ESS) Passport is a two-year professional development cohort
designed to engage teachers in the three dimensions of NGSS while enhancing earth &
space science content. The efficacy of the second year, science engineering practices
workshop, is explored. Data sources included a pre-post engineering self- efficacy
instrument, participant journals, and action research involving their classrooms. Teaching
Engineering Self Efficacy (TESS) is divided into six subscales of self-efficacy: engineering
pedagogical content knowledge, motivational, instructional, engagement, disciplinary, and
outcome. By the end of the PD, participants made positive gains on all aspects of the
Teaching Engineering Self-Efficacy Scale (TESS) instrument. TESS results showed that
teachers made significant gains in their engineering design efficacy on all subscales (p<
0.05) and all but one instrument item. Journal entries noted concerns about knowledge of
engineering design processes and equipment. Poster presentations indicated that all
participants were able to conduct standards-based engineering design lessons in the
context of their Earth and space science programs with students.
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#12. Interning in a College Classroom: A New Model
Olivia Gleber and Cynthia Ghent, Towson University
To complete the capstone requirement for the Honors College, I took advantage of a newly
developed option. Using a mix of directed readings and a modified internship, I was able to
gain experience that will be valuable to my future career of Physician’s Assistant. This
poster presents the model: interning in a college classroom, and includes my reflections
about this experience.
#13. Place-based STEM and Access of Girls to Higher Education and Workforce in
Africa
George Glasson, Joseph Mukuni, and Brenda Brand, Virginia Tech
The presentation will focus on a 2017 scoping mission to learn about the status of STEM
education in Malawi, Africa. Issues related to access of girls to higher education and the
workforce in STEM fields are documented. The establishment of place- based STEM
approach through distance learning will be discussed.
#14. Fear of failure: Exploring the relationship between elementary preservice
teachers’ mindset and their science content knowledge
Tina Cartwright and Rebekah Zuberbuehler, Marshall University
Attitudes toward failure have been an important component of the growing body of research
associated with “Implicit Theories of Intelligence,” which can be described as someone’s
mindset (Dweck, 2006). A teacher’s mindset may influence their willingness to embrace the
challenge of innovative science instruction or avoid this type of instruction to avoid failure
(Dweck, 2008). Many studies point to the lack of sufficient science content knowledge as
the key source of a teacher's ability to teach science, and in particular, inquiry-based
science. Therefore, this exploratory study examined elementary preservice teachers’
mindsets using the Mindset Assessment Profile in science while also collecting their
elementary science content knowledge using several Page Keeley Formative Assessment
probes. Our preliminary findings will be presented to explore this relationship between
mindset and content knowledge.
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#15. Sources of Self-efficacy to Support Preservice Elementary Teachers’ Science
Teacher Identity
Alissa Buettne and Deepika Menon, Towson University
This qualitative study focuses on investigating preservice elementary science teachers' selfefficacy during their science methods course and student teaching experiences. Teacher
self-efficacy is referred as judgement of one's capability to perform actions that will lead to
desired outcomes, influences their teacher identity (Bandura 1977). We investigated the
sources of self-efficacy that help support and develop preservice teachers' science teacher
identities. Data sources included surveys, open-ended questionnaires, and semi-structured
interviews collected from four participants. Data were analyzed to determine common
themes indicating sources of self-efficacy as contributors towards science teacher identities.
We found engaging in real classroom teaching (mastery experiences) as well as positive
reinforcement from mentors (verbal persuasion) were main contributors towards the
development of science teacher identity. Challenges included tension between the effective
science teaching practices learned (theory) and the implementation of those in elementary
classrooms (practice). Findings have implications for preservice teacher preparation
programs to support teacher identity.
#16. 360 Degree Videos for Elementary and Middle Science Education
Lauren Angelone, Xavier University
In this poster presentation, 360 degree videos used in the "Engage" portion of the 5E
learning cycle with preservice teachers will be shared. A total of five videos were created in
conjunction with Cincinnati Educational Television and two were piloted in an early
childhood Math and Science methods block. Lessons that coincide with the videos will be
shared alongside the videos viewable with virtual reality glasses.
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Session 5

Pre-service Teacher Development
Presider: Meredith Kier

3:00-3:20 PM

EPIC Science Education at James Madison University:
Expanding Pathways, Identity, and Capacity in Science Teacher
Preparation
Eric Pyle, Robbie Higdon, Barbara Reisner, Scott Paulson, and
Kerry O. Cresawn, James Madison University
The EPIC research team has implemented a suite of academic year
and summer identity- building activities for prospective secondary
science teachers, analyzing the impact of these activities on teacher
candidate intentions to become and persist in secondary science
teaching. Ranging from credit-bearing or paid outreach activities in
local middle schools to summer enrichment programs, candidates
have the opportunity to “try on” teaching in a low-stakes setting.
Formal academic year activities include an active NSTA student
chapter and early pedagogy course sections reserved for science
teacher candidates. Findings from surveys and focus groups
presented in this session focus on 1) factors that most influence
students’ decisions to enter (or not) a secondary science teaching
pathway, and 2) factors that impact students’ decisions to persist in
a secondary science teacher preparation program. We will discuss
the sustainability and portability of the guiding model to other
content areas, especially mathematics and engineering.

3:20-3:40 PM

Preservice Secondary Science Teachers’ Reflective Practice on
a Peer-Teaching Experience
Rosetta W. Ngugi, Julie Mangano, and Deepika Menon, Towson
University
This qualitative study focuses on investigating the aspects of
teaching that preservice secondary science teachers emphasize
when reflecting on their peer-teaching experience. Participants
included 27 preservice teachers enrolled in a semester-long science
education methods course. Data sources included lesson plans,
video-recorded sessions, and written reflections. Data analysis of
written reflections revealed four categories: (1) pedagogical
strategies, (2) student engagement, (3) teacher actions/attributes,
and (4) challenges involved with classroom teaching. We also
focused on the depth, complexity, and connections of ideas to future
science teaching within each of the four categories at three levels.
Results showed that preservice teachers benefitted from writing
reflections, as they were able to identify successes and challenges
in their own teaching practices. A majority of reflections were at
higher levels indicating deeper connections to their professional
growth as a science teacher. Findings have implications for teacher
education programs for preservice teachers to become reflective
partners
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3:40-4:00 PM

Cooperating Teachers’ Influence on Pre-service Science
Teacher’s Pedagogical Content Knowledge Development
Kayla R. Norville and Soonhye Park, North Carolina State
University
Pedagogical content knowledge (PCK) is a specialized body of
teacher knowledge required for effective teaching (Shulman, 1986).
The student teaching experience is critical for preservice science
teachers (PSTs) to develop their PCK by integrating different
knowledge bases such as content knowledge (CK) and pedagogical
knowledge (PK) that they learned during coursework while
interacting with students in actual classrooms. This multiple case
study explored the impact of cooperating teachers (CTs) on PSTs’
PCK development during the student teaching experience. Data
analysis revealed that the cooperating teachers influenced their
PST’s PCK development in terms of three different aspects. The
findings imply that CTs are not only a critical contributing factor to
PSTs’ PCK development but also a hindrance to it.

4:00-4:10 PM

Break

Session 6

Engineering & STEM
Presider: Rachel Wilson

4:10-4:30 PM

Engineering in Elementary Schools: Years 1 – 3
Vinta A. Tiarani, The Ohio State University; Karen E. Irving, The Ohio
State University; Kathy Malone, Nazarbayev University; Trudi Giasi,
Southeast Missouri State University; Rachel L. Kajfez, The Ohio State
University
The EiE-Ohio: Building 21st Century Learners project is a collaboration
between the Columbus City Schools and the Colleges of Education,
Arts & Sciences, and Engineering at Ohio State University to introduce
STEAM integrated engineering units to high needs elementary schools.
The project includes training for three elementary teachers and one
graduate student to implement the Engineering is Elementary (EiE)
units designed with support from the National Science Foundation and
the Science Museum of Boston. The second element of the project
includes Summer Institutes I and II during which the teacher leaders,
project leaders, and graduate students introduce the curriculum to
elementary teachers at the participating schools. The third element of
the project includes after-school and follow-up sessions to continue the
professional learning community and to provide opportunities to share
and critique video of classroom implementation. Findings from the three
years of implementation at nine schools are presented.
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4:30-4:50 PM

From Barriers to Bridges: Overcoming Barriers to Implementing
Engineering Activities in Science Classrooms
Helen Meyer, University of Cincinnati
In this presentation I discuss how secondary teachers overcame
implementation barriers they had identified during their first year of
implementing engineering units in their classrooms. The research is
based on the study of five cycles of a PD program. The data was
gathered through teacher surveys, interviews, and classroom
observations. I begin with a summary of the identified barriers faced by
the teachers and trends in barriers based on grade/content taught,
student population, and years of teaching experience. I then discuss
which barriers individual teachers bridged based on their own learning
and unit revisions and which bridges resulted from changes to the PD
program. Finally, in sharing the implications of this study, I discuss the
remaining barriers, their ability to inform future STEM teacher PD, and
the student preparation needed if engineering activities continue to be
integrated into secondary science and mathematics instruction.

4:50-5:10 PM

The WoW Club: Introducing Engineering in Pre-service Teacher
Education
Samuel J. Sacks, Jennifer J. Kidd, and Krishna Kaipa, Old Dominion
University
In 2017, Virginia became the first state to adopt computer science
standards. At the national level, the Next Generation Science
Standards call for the engineering design process to be emphasized as
much as scientific investigation and for students to begin exploring the
subject in kindergarten. Despite these aspirations, most preservice
teachers (PSTs) are not exposed to these subjects in their coursework.
In Spring 2018, researchers combined an educational technology
course with an after-school club at a local public school. Rather than
attending traditional class sessions, the PSTs worked alongside fifth
and sixth graders on a series of technology challenges that culminated
in the creation of animal-inspired robots. The “WoW Club”, as it was
known, introduced both populations to engineering, coding, and
robotics, while allowing them to interact and develop skills in a lowstakes environment. This collaborative approach positively impacted
PSTs’ self- efficacy and increased student interest in engineering as a
career.
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5:10-5:30 PM

“From Baker to Robotics Engineer”: Middle School Students and
their Families Exploring STEM Activities and Career Pathways in
their Homes
Kristie Gutierrez, Old Dominion University; Margaret R. Blanchard,
North Carolina State University; and Brittney K. Hodge, Old Dominion
University
This mixed methods study investigates the experiences of families of
students who took part in STEM Career Club: Home Edition (SCCHE).
Families (N = 42) at three rural, high poverty middle schools
participated in SCCHE, receiving all materials necessary to complete
up to 4 STEM activities in their homes. Family members were generally
able to answer more than 50% of post-activity multiple choice content
questions correct. Neither the ethnicity of family members, nor the level
of parents’ education were significant predictors of content question
correctness. Parents and their children described developing or relearning skills and content knowledge and noted their enjoyment in
participating in STEM activities with family members. Students learned
more about STEM careers and some even indicated shifts in their initial
intentions to pursue more STEM-specific career choices (e.g., "From
Baker to Robotics Engineer"). This study provides insight into
translating formal school STEM activities into informal learning settings.

5:30-7:00 PM

Dinner
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Saturday, September 29, 2018
Session 7

Learning Contexts
Presider: Rommel Miranda

9:00-9:20 AM

Molding student meaning-making: Drawing and modeling in
science instruction
Rachel E. Wilson and Leslie Bradbury, Appalachian State University
The idea of multiple modes of representations (MMR) has been gaining
popularity as a recommended pedagogical strategy (Authors, 2016;
McDermott & Hand, 2015). Current research has demonstrated that
multimodality is an effective pedagogical approach for students in K-16
educational settings. MMR works in concert with current reforms in
science education. Several of the scientific and engineering practices in
the NGSS (NGSS Lead States, 2013) reference the use of multiple
modes for representing information: developing and using models and
obtaining, evaluating, and communicating data. In this session, we will
briefly review research support for the use of multiple modes of
representation (MMR) as a pedagogical strategy for science teaching
before engaging attendees in participatory examples that have been
tested in both K-12 classrooms and methods courses. Specifically, the
session will focus on the affordances and constraints of drawing and
modeling in building science understanding.

9:20-9:40 AM

Examining the academic and extracurricular experiences and
behaviors of high school students in online STEM courses
Whitney G. Keaton, George Mason University
The student perspective in research done in online and STEM
education is largely absent but is important for understanding how both
of these areas can come together to best serve students. This
dissertation research investigated the perceptions students in online
STEM courses have of their educational experiences. Using an
adaptation of Moore’s Framework of Interactions (Moore, 1989), the
academic and extracurricular behaviors of these students were
examined in relation to their interactions with course content and
humans, specifically instructors, parents and peers. The results in each
of the areas of interaction will be presented along with implications for
research and practice.
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9:40-10:00 AM

The role of narrative science writing and illustration in pre-service
teachers' conceptual understanding of abstract concepts in
biology
Kerry O. Cresawn, James Madison University
Abstract concepts such as cell and molecular structures and processes
are difficult to understand at a conceptual level leading to many
documented misconceptions in the field. The ability of teachers to
promote deep learning by appropriate use of analogies, chunking
information, and providing meaningful hands-on experiences is, in part,
dependent on teachers’ content knowledge and self-efficacy; however,
numerous studied have documented teachers’ misconceptions and
weak content knowledge. This presentation describes a novel approach
to promoting conceptual understanding of cell biology concepts for preservice teachers. Students write and illustrate a science story book that
integrates all content in a cell and molecular biology for teaching
course. Preliminary results of a mixed methods study suggest that
choosing the appropriate context and analogies and illustrating abstract
concepts to represent both science and fictional aspects of the story
results in cognitive dissonance and metacognitive practices that lead to
deeper understanding and enhanced self-efficacy.

10:00-10:10 AM

Break
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Session 8

In-service Teacher Development
Presider: Katie Green

10:10-10:30 AM

Influential Factors Impacting the Design of Elementary-based
Formative Assessments
Justin R. McFadden, Tom R. Tretter, and Brian Robinson, University
of Louisville
Elementary science teachers need support to shift science teaching to
be aligned with NGSS expectations, particularly those teachers in more
rural areas who may not have access to strong support networks. Using
a central project focus on the collaborative design, implementation, and
refinement of 3-dimensional formative assessment tasks for use in their
classrooms, we created a structured teacher learning community for 50
teachers in one educational cooperative in rural Kentucky. Using a
mixed-methods case study approach, we documented (a) the factors,
experiences, and supports that motivated and enable elementary
teachers’ use of formative science assessments as a means for
stimulating instructional change and (b) the practices teachers adopted
as a result of using these assessments. Results have indicated four
specific factors associated with increased use of NGSS-aligned
pedagogical practice: (1) quality of formative assessments, (2) nature of
feedback provided to students after administering assessments, (3) a
greater variety and use of teaching strategies that respond to student
thinking during classroom instruction, and (4) greater and more explicit
student involvement.

10:30-10:50 AM

SPARK STEM: Integrating STEM through Scientific and
Mathematical Modeling
Andrew Gilbert, Jennifer, Suh, Padmanabhan Seshaiyer Sara
Birkhead, and Sara Kirschner, George Mason University
This ‘innovative teaching strategies’ presentation highlights approaches
utilized in a two- year professional development (PD) grant funded by
SCHEV. The session describes both practical approaches and
structural innovations associated with the SPARK STEM project. These
innovations include the overlapping goals of scientific and mathematical
modeling as a means to engage teachers in meaningful STEM
activities. This includes practical approaches that utilize wonder as a
means to introduce model-eliciting activities. Furthermore, we will share
structural innovations to professional development such as ‘parallel PD’
where children and teachers work together toward PD goals. Lastly, we
highlight how this work led to an innovative approach to integrating our
pre-service content methods courses (Math and Science). The
presentation will provide MA-ASTE members with practical insights and
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opportunities for discussion surrounding the design and delivery of
professional development with in-service teachers, integrating preservice teacher methods courses and issues associated with integrated
STEM with elementary teachers.

10:50-11:10 AM

The Collaborative, Interdisciplinary Development of Authentic
Science Investigations that Promote Interest in Careers in the
Bioeconomy
Katherine R. McCance, Shana L. McAlexander, Margaret R.
Blanchard, and Richard A. Venditti, North Carolina State University
Nineteen high school teachers, participating in a 3-year, USDA-funded,
Sustainable Bioproducts and Bioenergy Program, will explore
interdisciplinary concepts about the bioeconomy and the potential for
bioproducts and bioenergy to address global sustainability goals.
Partnering with teachers, university researchers, and industry
professionals, we developed guided-inquiry laboratory activities - one
on paper recycling and separation science and the other on biofuel
production with enzymes - to demonstrate how to produce bioproducts
that can replace fossil fuels. Both lab experiences follow the 5E learning
model and engage students in applying conceptual knowledge and
Next Generation Science Standards science and engineering practices
to solve real-world problems. Our goal is to equip teachers, through
online courses and hands-on workshops, with the knowledge and skills
to implement these lessons with students in rural North Carolina. This
presentation will describe the collaborative process used to develop
these activities and their relevance in science curricula.

11:10-11:20 AM

Break

Session 9

Undergraduate Science Education
Presider: Lisa Gross

11:20-11:40 AM

Inclusive Excellence Professional Development for
Postsecondary Biology Faculty Developing Course-based
Undergraduate Research Experiences
Rommel J. Miranda, Towson University
This HHMI-funded Inclusive Excellence Program has two overarching
goals: 1) reform science laboratory courses to incorporate authentic
research experiences via course- based undergraduate research
experiences (CUREs), and 2) provide professional development for
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postsecondary science faculty to promote effective inclusive teaching
practices. This presentation can help to inform and guide
postsecondary science faculty who are interested in modifying or
developing course-based undergraduate research experiences
(CUREs), as well as creating a curriculum and support system that
allows both traditional and non-traditional students, especially underrepresented ethnic minority students, to participate in multiple
authentic research projects and provide assistance in continuing
research at the university and beyond graduation. This presentation
can further help to inform and guide science education professional
developers about innovative year- round inclusive professional
development that is designed to help postsecondary science faculty
develop CUREs, their science education approaches, and their
inclusive pedagogical techniques.

11:40-12:00 PM

Science and Religion in Symbiosis: A Collaborative Learning
Experience for Biology Majors in a Liberal Arts Undergraduate
Setting
Darla G. French and James Browning, University of Pikeville
This session explores how a biology professor and a religion
professor innovatively linked two undergraduate courses. Each
instructor taught a course and was embedded in the other’s. Dr. Darla
French was “embedded scientist” in REL 383 Religion & Science, and
Dr. James Browning was “embedded philosopher” in BIO 383 Nature
of Science. Students were co-enrolled in both courses, which were
each conducted as discussion seminars. Students participated in a
variety of high-impact, non-cognitive teaching practices, including
leading discussions and doing a variety of experiential learning
activities. The session discusses what we learned from this
experiment and how the students responded to our approach. We will
include pre-test/post-test data, student reflections about the
experience, and our observations. The session concludes with our
plans for enhancing this partnership as we continue to link these
courses in the future.
Note: Dr. Browning gives this same presentation at Appalachian
College Association Annual Summit, concurrent with the Mid-Atlantic
Region Association for Science Teacher Education meeting. We will
each be digitally present at each presentation via pre-recorded video.
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12:00-12:20 PM

The Mini-Zam: Physics Formative Assessment (The Five Year
Review)
Robert W. Arts, University of Pikeville
This presentation will focus on a formative assessment item called
the Mini-Zam used in the general physics course taken by science
majors. Having now completed its fifth year since implementation,
many interesting statistics have come to light. A brief overview of the
assessment item will be followed by a more detailed presentation of
the five-year findings.

12:20-1:00 PM

Lunch

Session 10

Innovative Teaching Strategies
Presider: Kristie Gutierrez

1:10-1:30 PM

Into the Woods: Using the Psychology of Attention to Improve
Observational Skills
Brian E. Kinghorn, Marshall University
Most human minds engage in selective attention which includes
filtering out what our subconscious minds deem “unimportant” or
“irrelevant” before the information can move from sensory memory to
working memory. Although this filtering is essential for us to be able
to pay attention to important phenomena, it can negatively impact our
observation skills. In this presentation I will share/engage participants
in an activity I call “Into the Woods” that I facilitate with both
preservice and inservice science teachers. The activity helps
teachers to better understand and recognize the inherent gaps in their
observational skills and then helps them to broaden and improve
those skills as they shift their observation paradigms

1:30-1:50 PM

Teaching with a tarantula: How hands-on experiences with live
arthropods can increase
Faith J. Weeks, Towson University
For most people, the sight of an insect (or their related arthropod
cousins such as spiders and centipedes) causes the fight or flight
response to avoid interaction with the animal. Yet with arthropods
found on every continent and in every environment on Earth, perhaps
humans should learn more about these amazing creatures and their
important contributions to the ecosystem. Arthropods are infrequently
taught in science curricula, and students are rarely given the
opportunity to interact with these animals in a safe and educational
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environment. This study focused on using these hands-on
experiences to increase pre-service teachers’ teaching self-efficacy
with arthropods, as well as life sciences in general. Pre- and post-test
results suggest that elementary teacher preparation programs should
incorporate live arthropods into life science instruction as these
students showed significant increases in their teaching self-efficacy
than students that learned the same material using pictures and
videos of arthropods.
The Book is the Hook: A science and literature connection

1:50-2:10 PM

2:20-3:15 PM

Aimee L. Govett, East Tennessee State University; Jennifer E. Hill,
Ridgeview Elementary; Diana O’Neal, Sulphur Springs Elementary
School.
Science drives the PBL Unit: “OPERATION: Honey Bee” by asking
students to consider the importance of the honeybee pollination on
maintaining biodiversity and ecosystem stability as the challenge or
driving question. The PBL opener is the book “Stung” by Bethany
Wiggins. The question involves how the declining population affects
humans. Students used journals and daily reflection calendars to
collect and record research, data collection, and experiences in the
field. Student investigators incorporated evidence from the PBL into
the culminating project, which was designing a pollinator garden and
developing a guide for bee identification for visitors. Collaboration and
teamwork, critical thinking, and use of technology was utilized
throughout the lessons. Researching and creating products to share
for peer and teacher feedback encouraged students to develop 21st
century skills. Presentation of the culminating products for the unit
had students using Google Docs, Google Slides, iMovies, and photos
or videos from student cameras to produce an informational pamphlet
and an iMovie presentation supported with evidence gathered
throughout the unit.

MA-ASTE Business Meeting, the Greenwood
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