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Greetings and Welcome to the 2017 SW-ASTE Conference!

On behalf of the Board of Directors of the Southwest Association for Science Teacher
Education, I welcome you to the 2017 Regional Conference. The Association for Science
Teacher Education is a non-profit professional organization composed of over 800
members from countries around the globe. The mission of the ASTE is to promote
excellence in science teacher education worldwide through scholarship and innovation.
ASTE is an international association of science teacher educators, scientists, science
coordinators and supervisors, and informal science educators who prepare and provide
professional development for teachers of science at all grade levels.
ASTE strives to be the leading voice in the areas of research and policy development
related to the enhancement of science teaching. At a time when there is much attention
focused on teacher accountability and improving teacher quality, ASTE is poised to
respond to these challenges through the innovative and cutting-edge efforts of its
internationally renowned membership.
ASTE encourages its members to actively engage in the debate regarding how best to
prepare highly qualified science teachers to meet the demands of the 21st century
learning environments. With the quality, depth, and diversity of presenters and attendees
at the 2017 SW-ASTE Conference, it is clear that members of the SW-ASTE
organization have responded to this charge and are providing leadership in science
teacher education. Madelon McCall and I hope you enjoy your time in Waco as you
renew friendship, make new acquaintances, and join in friendly discussions about
research, development, teaching, and learning of science teacher education at all levels.

Suzanne Nesmith
President, SW-ASTE
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Morning Sessions 8:30 – 8:55
K-12
Teaching on the Boundary: Exploring Necessary Tensions in Science Pedagogies
Jeffry King, Texas State University; Jocabed Marquez, Texas State University

Symposium
3160

This proposal examines middle school teachers’ pedagogical perceptions and practices using Sutton’s (1996)
research on language systems in science education. Sutton insists that a necessary tension between labeling
and interpretive languages must exist in order for science education to be authentic and productive. He
claims that lack of students’ classroom participation in interpretive language has diminished this tension.
Recent research on science pedagogies has begun to examine specific instructional strategies geared toward
increasing students’ interpretive presence (Andúriz-Bravo & Revel Chion, 2017; Hsu & Roth, 2014; Reiser
et al., 2016).
Despite this research and Sutton’s call for science education to focus on the tension between language
systems, teachers continue to primarily rely on labeling language in their pedagogy and student interactions
(Alexander, 2008; Michaels & O’Connor, 2015). We suggest that one factor contributing to this discrepancy
may be teachers’ egocentric perceptions of pedagogy and its influence on their instructional practice.
Analyses of the study’s qualitative data (journal entries, interviews, and participant observation) indicate that
teachers rely on both external and internal factors to construct hierarchical perceptions of Sutton’s language
systems. This approach allows teachers to control the language and discourse in the classroom, effectively
minimizing student participation in interpretive language and negating the opportunity for tension to exist.
This practice was evident regardless of the teacher’s stated perception or specific instructional strategy
chosen. We conclude by offering a more dialogic approach as a means of shifting teacher participation in
classroom discourse away from egocentric practices toward recognizing and responding to tension.

General
Teaching Computational Thinking in Undergraduate Inquiry-Based Science Courses
Steve Wold, University of Oklahoma

LEx Lab 1

Computational thinking is an essential part of scientific investigation today, as computation is integral to
much of scientific research. This importance is evident in the Framework document and the Next Generation
Science Standards. The problem with traditional expository science teaching methods, which involves theory
and experiment, is that these methods do not require necessary problem solving using computational skills
and concepts. This presentation will define computational thinking and discuss the importance of both
computational thinking and computing in scientific investigation. An example lesson will illustrate the
inquiry approach using the 5E learning cycle to teach students computational thinking integrated within a
college science course. Teaching undergraduate science students to use spreadsheets and programming
languages embedded into both the classroom and laboratory coursework may help students learn
computational thinking. Experiencing and learning the three components of scientific investigation of
experiment, computation, and theory may prove beneficial for all students to succeed in life whether as
scientists in a STEM field, a science teacher, or as informed citizens.

Preservice
Talking About Myself: What We Can Learn from Pre-service Teachers' Autobiographies
Kelly Feille, University of Oklahoma; Abigail Leggate, University of Oklahoma

LEx Lab 2

This presentation investigates what pre-service teacher (PST) autobiographies reveal about dispositions
toward science and teaching science as well as visions for the role of science teacher. The data for the
investigation includes autobiographical writing assignments taken from the beginning and end of PST's
elementary science methods course.

Morning Sessions 9:00 – 9:25
General
Movement Expression in Chemistry: Multimodal Ensembles
Molly Weinburgh, Texas Christian University

Symposium
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We are interested in investigating the heterogeneous performances in which meaning is equivalent to
elaborate transactions of many different communicative modes. We entered this work with an interest in how
the students acquired and reproduced the four modes of Lemke’s hybrid language of science (Lemke, 2004).
However, we became preoccupied with the experience of one student – Christian. For this part of a larger
study, we use an intrinsic case study to explore one African American male’s experience in a chemistry
laboratory. This design allows us to focus on a ‘case’, e.g., it is about the ‘one’ and it highlights the intricate
complexity found in the ‘one’. This study follows one student across space and time to investigate
movement and learning.

K-12
Engaging Students Through Active Learning: A Research Debrief and Program Evaluation
Report
Judy York, ESC Region 12; Li Wang, Baylor University; Jorge Carmona Reyes, Baylor
University; Jerry Maze, ESC Region 12; Truell Hyde, Baylor University

LEx Lab 1

To increase the percentage of higher-level student engagement in the classrooms, two science teachers
participated in the active learning professional development (provided by ESC Region 12). They also agreed
to participate in the evaluation project of the Active Learning PD designed by CASPER at Baylor and ESC
Region 12. This is a two-year evaluation study in which participating teachers selected two curriculum units
for investigation with one unit being transformed into a Project Based Learning unit in year 2 while the other
unit remaining unchanged in both years. Results showed an increase from more lower student engagement
levels (before) to more higher student engagement levels (after) in the experimental unit while the student
engagement level remained unchanged in the control unit. Along with other program evaluation data
collected for this evaluation research project, the team will also present the evaluation output, including the
design and development of a new professional development model, which is aligned with the new Texas
teacher evaluation rubric/system and centered around active learning professional development. This new
professional development program is specifically designed for STEM teacher and to promote higher-level
student engagement in the classrooms.

Preservice
Can Online Science Methods Be Good Pedagogy?
Teresa Woods, Fort Hays State University

LEx Lab 2

Presented with the challenge of teaching an online elementary science methods course (asynchronous), my
learning curve has been steep. Is it possible for online pre-service teachers to participate in social
constructivist learning effectively? Is it possible to model and engage them in the hands-on/minds-on
experiences they need? Is it possible for them to learn to conduct classroom discussions based on deep
conceptual understanding? In this presentation, I will share online instructional methods that I have found to
facilitate social learning in an online elementary science methods course, and those that have been
problematic. I will compare the use of discussion boards and the social learning platform, Yellowdig, which
has been exceptionally useful. I will also share how I have learned to leverage formative assessments,
demonstration videos, weekly videos, and application videos to model and engage pre-service teachers in
conceptual development of content and pedagogy. I will share online resources I have found valuable, such
as exemplar video teaching vignettes and videos highlighting who scientists are and what they do. I will also
discuss unsolved challenges, such as grading time, that still need solutions. Peer and student evaluations will
be referenced to validate approaches. Discussion at the end will be encouraged.

Morning Sessions 9:30 – 9:55
Preservice
Engaging a College-Wide Community in an Authentic Scientific Phenomenon: The 2017 Great
American Solar Eclipse at the University of Oklahoma
Timothy Laubach, University of Oklahoma; Kelly Feille, University of Oklahoma

Symposium
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Anticipating the arrival of the 2017 Great American Solar Eclipse on our first day of fall classes, we
capitalized on existing college-wide "welcome back" activities and designed interactive investigations for
participants to engage in the phenomenon of the partial occlusion of the 2017 Great American Solar Eclipse
in Norman, Oklahoma. In this session, we will discuss how we utilized the expertise of personnel from
throughout our college to prepare for and carry out this event. We will also describe the various activities that
we incorporated to engage our college-wide community in observing and recording various meteorological
and biological responses to this scientific phenomenon. Lastly, we will explain how we further engaged our
preservice science teachers in the three dimensions of the Framework and NGSS within the science methods
course and how we prepared these students for the next total solar eclipse in 2024.

General
Makey Makey Introduction
Lesa Bush, Mayborn Museum; Emily Clark, Mayborn Museum

LEx Lab 1

Makey Makey is an invention kit that allows students to utilize their computer keyboard in new and exciting
ways. With the Makey Makey, you could replace your space key with a banana, use play-doh to move and
click your mouse, or high-five your best friend to advance PowerPoint slides. Join us for an introduction to
Makey Makey Invention Literacy and ways that you can motivate and challenge your students.

K-12
Preparing for Eclipse: The Planetarium as a Professional Development Tool
Beau Hartweg, Texas Christian University; Jenesta Nettles, Texas Christian University; Yohanis
de la Fuente, Texas Christian University

LEx Lab 2

A portable planetarium program was used as part of a professional development to provide in-service
teachers with an immersive visual experience focused on concepts related to solar and lunar eclipses.
Participants also received training on how to safely view the August 21 eclipse with their students, and how
to use the experience as a teaching opportunity. Participants gave feedback on the quality of the planetarium
experience, and its effectiveness for teaching space science concepts. Preliminary results will be shared.

Morning Sessions 10:20 – 10:45
K-12
Inclusive STEM Lesson Design – A Case Study
Donald Prier, Texas Tech University; Monikka Mann, Texas Tech University

Symposium
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A good master teacher is one who should be able to understand his or her students' skill levels and abilities
and then create authentic and innovative activities that are meaningful, engaging and thought provoking.
These activities should also present students with an opportunity to obtain 21st century skills for obtaining a
job or a career in a STEM field no matter how disadvantaged the student may be. In many cases these Life
Skills students are most often cognitively disabled, autistic, or have other problems and may lack the skills
necessary to take care of themselves and to get along in the real world. The reality is that, after reviewing
each student's individualized education plan, it was determined by myself and other individuals that each one
of these students' abilities appeared to be acceptable enough for them to complete the STEM related tasks
required for successfully passing my class. For this study, it was agreed to take on the challenge of teaching
a group of students who traditionally do not fit the traditional STEM student profile a set of 21st Century
skills in my robotics class. The major requirement for me was to design lessons and activities that required
life skills students and gifted students to work together to utilize their cognitive abilities to perform
engineering techniques including taking measurements and making calculations to successfully program
robots to navigate mazes and obstacles. For this paper, we will only focus on one of the lessons and
activities.

LEx Lab 1
K-12
Summer STEM Project for Secondary Students

LEx Lab 2

Stephanie Bailey, University High School Waco ISD
This presentation involves the implementation of a two-week summer STEM project for secondary students
at University High School in Waco, Texas, from beginning, with just an idea, to the end, in which students
built a go-kart and performed investigative studies, all centered around a project based concept.

Morning Sessions 10:50 – 11:15
K-12
Spiraling Support to Promote New Science Teachers’ Success and Retention
Wendy Frazier, Houston Baptist University

Symposium
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The purpose of this study was to analyze the complex process of supporting new science teachers to identify
the types and sequence of support that new science teachers specifically need to succeed at teaching and
remain in the profession. This qualitative study analyzed 400+ classroom observation reports from mentors
(retired public school science teachers) assigned to support 34 new science teachers in urban and suburban
public schools. The observation reports spanned approximately 3,000 hours of classroom observations over a
four-year period. Findings indicate that the support science teachers needed during their first two-years of
teaching fell into three categories: classroom management, instruction, and planning. Within each of these
three major categories multiple sub-categories emerged. The new science teachers cycled through these
categories and sub-categories at ever increasing depths as they developed initial skills that needed to then be
refined for more effective teaching. The findings illustrate a developmental sequence of support that is
needed by new science teachers to become effective and support their desire to remain in the profession.

K-12
Using Technology-Based Performance Assessments
Courtney Jerkins, Midway ISD; Kathleen Minshew, Midway ISD

LEx Lab 1

This session will show instructional leaders and teachers how to design technology-based performance
assessments that can be incorporated into the overall curriculum or into specific unit plans. The performance
assessments/projects presented will require students to create products using iPads, tablets, or computers,
giving them extra practice with concepts through authentic learning. Session attendees will receive project
ideas/rubrics and learn how to develop additional projects once they return to their districts. Presenters will
show attendees how to use data to determine which TEKS to target through each project. Presenters will also
show attendees how to utilize these projects to practice concepts from 3rd and 4th grades that will be tested
on the 5th grade STAAR. Finally, presenters will provide tips on how attendees can collaborate with others
in their districts to make these projects more effective.

Preservice
“Google-A-Science-Teacher” for Preservice Teacher Research and Reflection
Daniel Bergman, Wichita State University

LEx Lab 2

This session presents a variation of the Draw-A-Science-Teacher-Teaching Checklist (DASTT-C), in which
science teacher candidates used the Google Images search engine to select a “science teacher” image they
perceived best represented themselves teaching. A checklist modified from the DASTT-C instrument was
used to analyze data (pre-test and post-test). This includes the total checklist score as well as the three
subsections—teacher, student, and environment. Participants include preservice science teachers (N = 29) in
their final year in the undergraduate teacher preparation program at a mid-sized Midwestern university.
Analysis of pre- and post-test checklist data show no significant change in participants’ chosen types of
images between the beginning and end of their final program year. Other results are discussed, including
demographic data (gender, ethnicity) and types of images selected by participants (photograph, illustration).
Subsequent analysis of preservice teacher’s narratives with their selected images finds attention given to
interactions with students, hands-on science activities, and motivation to learn. Implications are also
discussed, such as advantages and disadvantages of selecting a teacher image versus drawing one, the use of
media imagery to foster reflection and assess perceptions of teaching, and further research in these areas.

Morning Sessions 11:20 – 11:45
General
Conducting Science Experiments With Middle School Students via Skype
Marty Harvill, Baylor University

Symposium
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The Biology Department at Baylor University is investigating the possibilities of undergraduate majors
conducting research projects with middle school classes via Skype. Currently in BIO 4333 Science
Leadership course, there are seven groups of 2-3 undergraduates working with seven Midway Middle School
classes (3rd – 6th grades) to conduct student driven research projects. The design of these research projects
will have several basic parameters such as length of experiment, several testable variables, and variables that
are simple to measure (temperature, length, weight, etc.). Each middle school class will have input on the
design and variable to be tested for the research topic.

K-12
Classroom Implementation of Strategies from Long-term Professional Development
Gil Naizer, Texas A&M University Commerce; Becky Sinclair, Texas A&M University
Commerce

LEx Lab 1

This session will present data from year 1 of a long-term professional development project focused on 4-6th
grade integrated mathematics and science. Twelve teachers that completed the first of two years of a
professional development project were observed multiple times during the academic year. Each teacher was
observed at least six times during the academic year by at least 3 different observers using the EQUIP
observation tool. In analyzing the qualitative comments from the observation, various teaching strategies and
ideas from the professional development were noted during the observations. The presentation will discuss
trends observed including changes over time, differences by grade level and subject.

K-12
What Can Be Taught in Global Astronomy Education
Walter Smith, Texas Tech University; Natalie Davis, Texas Tech University; Stephanie Playton,
Texas Tech University; Jongpil Cheon, Texas Tech University

LEx Lab 2

Via the World MOON Project (www.worldmoonproject.org), for over a decade we have asked students from
around the world 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 three 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.

Afternoon Sessions 1:00 – 1:20
Round Table Discussion
Strategies Connecting Social Issues and Science in Preservice Preparation
Carol Stuessy, Texas A&M University; Luke Lyons, Texas A&M University

Symposium
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LEx Lab 1
LEx Lab 2

Open a newspaper. Watch the evening news. Hook into social media. Ideas for connecting current societal
issues in science teaching are everywhere! Potential topics emerge in news about nuclear power, water
quality, epidemics, “super-bugs,” epigenetics, immunizations, cancer breakthroughs, GMOs, fossil fuels,
natural disasters. No time in the history of civilization have we ever been more in need of an informed,
science-literate citizenry! All citizens of our country and the entire planet must have the knowledge and skills
to make decisions for themselves and others affecting the health and wellbeing of their families,
communities, global neighbors, and the planet itself. The NGSS propose the use of elementary, middle
school, and high school science to advance students’ abilities to solve current problems in our connected,
natural-and-designed world. This session begins with some brief descriptions of strategies by two presenters
who have used societal issues to teach science to preservice teachers. After this introduction, we invite
members in the audience to share lessons, activities, and resources they have used with their own preservice
teachers. What are you currently doing that appears to “work” in terms of encouraging, preparing, and
allowing preservice science teachers to practice ways to replace “inert science” content mastery strategies to
emphasize relevant, real-world problem solving? Come to this round-table session ready to hear about and
share best practice in terms of addressing societal issues in your preservice preparation classes.

Afternoon Sessions 1:25 – 1:50
K-12
Exploring Parent Attitudes Towards Science and Parental Involvement of Latino Parents with
Family Science Nights
Izzy De Leon, Texas State University; Julie Westerlund, Texas State University

Symposium
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Diversity within teams and organizations guards against groupthink and overconfidence and improves the
ability to problem solve and make predictions. These benefits transfer into the Science, Technology,
Engineering, and Mathematics (STEM) career fields as well. Even though there are various efforts in K-12
public schools to increase diversity within the STEM fields, minorities are still largely underrepresented in
the workforce. This study focuses on the Hispanic/Latino population to help close this gap in representation
within the STEM fields. Most programs focus on directly influencing Hispanic/Latino students to pursue
STEM careers, while there are many indirect factors that can influence these students as well. One of these
factors is parent perceptions of science and involvement in science. The most common reasons parents are
not as involved in their children’s science learning is a negative view of science and a lack of knowledge of
resources to support their children. To find out more about parent attitudes toward science and parent
involvement in their children’s science learning, we organized a series of Family Science Nights at the San
Marcos Public Library in San Marcos, Texas during Wednesday evenings from 6pm-8pm. The activities and
experiments performed during the Family Science Nights used materials that are found around the home or
can be purchased cheaply. Our study is still in the pilot stage, but preliminary results suggest that parents
who attend our Family Science Nights are already interested in science, but still don’t know where to find
resources to support their children’s science learning.

General
Museums as Part of the Learning Ecosystem

LEx Lab 1

Charlie Walter, Mayborn Museum
What can museums bring to a community’s learning ecosystem, and what barriers may prevent them from
being a good partner? The session will look at current research in informal learning and explore models of
collaboration.

General
Five Years of Online Doctoral STEM Education
Walter Smith, Texas Tech University

LEx Lab 2

Since our start in Fall 2012 we have recruited five cohorts of 20-30 each for a mostly online PhD in
Curriculum and Instruction with specialization in STEM education that we call Global PRiSE to feature our
two key outcomes: global STEM educator and pragmatic researcher in STEM education. We currently have
96 students enrolled from 29 states, the District of Columbia and Guam, and three other countries: China,
Japan and The Bahamas. We have seven graduates. The purpose of this presentation will be to report on
lessons learned from our five years’ experience.

Afternoon Sessions 1:55 – 2:20
Preservice
Affecting High School Science Education Through Implementation of the Co-Teach Model of
Teacher Preparation

Symposium
3160

Madelon McCall, Baylor University; Julibeth Moore, Midway High School Midway ISD; Amy
Smith, Midway High School Midway ISD; Rebecca Crutchfield, Baylor University
This presentation will share the results of a two-year implementation of the St. Cloud co-teach model of
teacher preparation as utilized in biology classrooms of a large suburban high school. The perspectives of
university science teacher education faculty, high school biology teachers, and senior teacher candidates will
be examined. Participants will benefit from this presentation by engaging in a discussion of the implications
of this research on science teacher education, on university-public school partnerships, and on high school
student achievement. The study is intended to help fill the void of research concerning co-teaching as a
model of teacher preparation in the high school science classroom.

K-12
The Art of Five E Lesson Planning in High School Science
Robin Sissell, Palmer High School Palmer ISD

LEx Lab 1

Five E lesson plan writing is a valuable tool for effective lesson planning. This type of planning allows for all
of the important stages of learning to be addressed, including the hook to get the students interested. It offers
students the chance to engage in inquiry - based science; to test, observe, discuss, and explain their
observations. It also allows the opportunity for the teacher and student to go deeper, to make other
connections and to address misconceptions.
I have used this lesson plan format for a number of years and have found that it is a very thorough way to
plan, keep me organized, focus on the standards being taught as well as focusing on how I assess student
comprehension.
In this workshop participants will be introduced to Five E lesson planning, learn the purpose and reasoning
behind why it is so effective and will practice writing their own Five E lesson or may transform a lesson plan
they currently use to follow the Five E format.

K-12
Teaching in a Post-standardized Tested World: Physics and Chemistry Teachers' Voices
Erin Pearce, Tarleton State University

LEx Lab 2

The Texas legislature removed standardized testing for chemistry and physics in the 2012-13 school year.
This research followed two teachers transitioning into teaching subjects no longer state-tested. This session
will focus on change or lack thereof in administrative support, student demeanor, curriculum, and
instructional practice in the post-standardized tested world.

Afternoon Sessions 2:25 – 2:50
Preservice
Science as a Cultural Bridge: Lessons Learned through an Experience in Northern Uganda
Suzanne Nesmith, Baylor University; Melissa Mullins, Baylor University; Douglas Nesmith,
Baylor University

Symposium
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A group of scientists and science educators developed and shared science activities with Ugandan students
living and attending school in a unique community located on the banks of the Nile River. Students, teachers
and staff at all levels participated in educational activities focused on soils, water, and birds. Upper level
students and their teachers received training and test kits to facilitate participation in the World Water
Monitoring Challenge, evaluating water quality of the Nile River. Under the guidance of the science
education researcher, the perceptions of students and teachers regarding science, scientists, and science
teaching and learning were evaluated, as well as contextual factors that teachers perceived as impacting their
effectiveness as science teachers. Session attendees will receive information specific to the context,
activities, and data.

K-12
Investigation of an Innovative Elementary School Classroom Environment and its Impact on
Student Engagement
Jorge Carmona Reyes, Baylor University; Judy York, ESC Region 12; Li Wang, Baylor
University; Kerri Ranney, Huckabee Inc.
In spite of prior studies in the area, the relationship between the classroom environment, student engagement
and academic performance is poorly understood. Even so, teachers remain well aware of the impact that the
classroom environment has on their students. As such, they continue to modify their own classroom
environment in an attempt to maximize student engagement and empower their students to become life-long
learners.

LEx Lab 1

This talk will examine the partnership between one elementary school in Central Texas, and an educational
collaborative comprised of ESC Region 12, Huckabee Inc., Baylor School of Education and CASPER. This
partnership supports the interest of teachers in seeking to understand the impact that flexible furniture can
have on students in their classrooms.
A pilot research study was designed to determine the recurring themes that surface for these flexible
educational environments while at the same time identifying other variables of interest. The overarching
goal was to learn which of these variables generate the largest influence on elementary student engagement
and how they impact general school goals and student academic success.
Data analysis for this pilot study was approached from a phenomenological case-study perspective. As such,
data collected was comprised of observations, interviews and feedback from participating elementary school
teachers, students, parents, administrators and observers. Quantitative data on student engagement from the
teachers’ perspective was also collected.
Researchers will also discuss the framework of the collaboration, progress of the analysis, and plans for
subsequent studies.

LEx Lab 2

Preservice
Attitudes towards Learning Genetics in a Summer College Genetics Course Designed as an Active
Learning Community
Julie Westerlund, Texas State University; Christina Chapman, Texas State University

A summer college course in the United States is generally intensive due to a short five to six-week schedule.
The need to cram a typical 15-week curriculum into a shortened time frame is challenging to both the
instructor and the students. Students who may have failed the course in the regular semester often try to
repeat the course over the summer to prevent graduation plans from becoming derailed. To be successful in
college science courses, such as genetics, that are not solely based on memorization but rather higher
thinking levels involving problem solving, students may need to use less novice and more expert-like
thinking strategies and attitudes. For students to successfully make that transition to more expert-like
thinking over a short time span, such as in a summer course, the instructor may need to incorporate
instructional strategies known to promote student thinking at higher cognitive levels. Active learning is a
well-known successful instructional strategy that promotes the development of student thinking. Instructors
in the STEM fields that utilize active learning in their courses. The purpose of our study was to examine the
attitudes of students towards learning genetics at the beginning and at the end of a summer genetics course
that is based upon active learning using a community approach. We explored student attitudes on a
continuum from novice thinking to more expert-like thinking through the Colorado Learning Attitudes about
Science Survey for Biology (CLASS-BIO) in Summers 2015 and 2017. Significant changes in attitudes will
be presented.

Notes

