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Abstract
The Teachers ‘n Training (TNT) program is a collaborative series of immersion
experiences and teaching opportunities for preservice teachers designed to increase their
ability, comfort level, and competence to teach science, technology, engineering, and
mathematics (STEM) concepts. Teacher candidates engage in meaningful experiences
with STEM professionals who guide them in the development and implementation of
inquiry-based STEM lessons in an informal setting. In this paper, we describe the TNT
program, report findings from its first year, and outline plans for subsequent years.
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Introduction
In the United States, there continues to be an increasing focus on Science, Technology,
Engineering, and Mathematics (STEM) literacy as a critical component of public
education and of the country's economic growth (Business-Higher Education Forum,
2011; National Research Council, 2011). The imminent release of the Next Generation
Science Standards (NGSS) and their probable adoption by a majority of states gives
further significance to STEM, especially for teachers. In fact, a sufficient supply of highquality teachers is seen by many as the key to successfully achieving STEM literacy
(Ledbetter, 2012). Higher education plays a significant role in teacher preparation and
must provide effective STEM education programs to those aspiring to teach at any level.
The elementary level, however, has some unique challenges. Many elementary teachers
lack sufficient science content knowledge, hold negative attitudes toward science and
science teaching, and have low science teaching self-efficacies (Bleicher, 2007; Cantrell,
Young, & Moore, 2003; Rice & Roychoudhury, 2003). It seems clear that along with
pedagogy, there is a great need for colleges and universities to provide elementary
preservice teachers with content and experiences that will improve their interest, attitude,
and self-efficacy toward science and science teaching.
Experiences in informal learning environments such as museums, science centers,
after-school programs, and camps have been shown to impact the confidence and attitude
of preservice teachers toward science and STEM (Jarrett, 1999; Kelly, 2000), but most
university teacher preparation programs offer their candidates limited, if any, field
experiences in informal settings. However, at Southern Illinois University Edwardsville
(SIUE), a new 3-week summer program addresses this issue by providing preservice K-8
teachers with a STEM teaching experience in an informal learning environment. As a
collaboration of the university's STEM Center and its School of Education, and with
support from The Boeing Company, the Teachers 'n Training (TNT) program offers
preservice elementary teachers the opportunity to work with university staff and faculty
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in the creation and implementation of innovative STEM lessons in a modified 5-E format
(Bybee et al., 2006). Then, under the guidance of experienced inservice teachers, the
preservice teachers teach their lessons as part of the university's summer camp program.
Numerous opportunities for critical feedback and reflection enhance the preservice
teachers' sense-making during the program. We hypothesize that preservice teachers who
participate in the TNT program will significantly increase their self-efficacy in STEM
teaching, improve their interests and attitudes towards science, and increase their
understanding of inquiry-based STEM instruction, leading to improved STEM teaching
and learning in K-8 schools.
Overview of the TNT Program
During the first week of the program, participants are introduced to content used during
the summer camp, as well as research and best practices in STEM teaching and learning,
with an emphasis on inquiry-based and problem-centered approaches. In week two,
participants are paired with a cooperating camp teacher. They observe and assist with
camp instruction and work with their cooperating teacher and TNT mentors to plan a
lesson that will be implemented and videotaped during week three. In the third and final
week, participants implement their lesson during camp. TNT mentors review the
videotaped lesson with participants, discussing the successes and the challenges. Using a
rubric, participants assess areas of strength and areas needing improvement and develop a
mini-portfolio that documents the lesson and the reasons for their instructional decisions.
Six preservice elementary teachers (1 male, 5 female) participated in TNT's first year.
Preliminary Analysis & Findings
To assess the participants’ science teaching self-efficacy, the Science Teaching Efficacy
Belief Instrument—Form B (STEBI-B)--a Likert-scale survey composed of 23 questions-was given pre and post. The STEBI-B is divided into two subscales: Personal Science
Teaching Efficacy Belief (PTSE) and Science Teaching Outcome Expectancy (STOE).
As a group, participants scored significantly higher on the STEBI-B after completing the
program.
Data pertaining to interests and attitudes towards science were gleaned from pre and
post interviews with the participants. Interview protocols included modified questions
from the Views on the Nature of Science (VNOS) survey, as well as questions designed
to gauge how familiar participants were with STEM subjects, how comfortable they were
with teaching STEM subjects, and how important they thought STEM subjects were in
the classroom. Initial transcript analysis indicates positive changes in science interests
and attitudes, and an increase in comfort in science teaching. Follow-up interviews are
planned for six months after program completion.
Participants' understanding of inquiry-based teaching was examined by interviewing
participants before and after they taught their lesson to the camp children. Pre-interview
questions addressed their plans to integrate the modified 5-E model into their lesson.
Post-interviews assessed how the lesson turned out, how the different parts of the
instructional model were used, and overall strengths and weaknesses. Another round of
interviews are planned after the participants have completed their student teaching, and a
complete analysis of all the interview data will take place at that time.
Grand Valley State University – Grand Rapids, Michigan – June 3 – 4, 2013
The Seymour and Esther Padnos College of Engineering and Computing
2

2013 ASQ Advancing the STEM Agenda Conference
Session 3-2
Conclusions & Future Plans
This first year pilot program shows much promise for positively impacting preservice
elementary teachers in areas related to STEM teaching. Analysis of the data continues,
but initial findings support an increase in science teaching efficacy and an improvement
in attitude toward and interest in science. As we move into year two, we plan to increase
the involvement and input of the camp teachers, expand the program to include the
university's summer engineering camp, and work more closely with education faculty to
possibly include TNT as field experience for their science methods courses. Ideally, the
TNT program could be a seed for a new STEM elementary education certificate program.
Acknowledgments
The authors gratefully acknowledge The Boeing Company for its support of the
Teachers 'n Training program.
References
Bleicher, R. (2007). Nurturing confidence in preservice elementary science teachers.
Journal of Science Teacher Education, 40, 841-860.
Business-Higher Education Forum (BHEF) (2011). Meeting the STEM workforce
demand: Accelerating math learning among students interested in STEM.
Washington, DC.
Bybee, R., Taylor, J. A., Gardner, A., Van Scotter, P., Carlson, J., Westbrook, A.,
Landes, N. (2006). The BSCS 5E Instructional Model: Origins and Effectiveness.
Colorado Springs, CO: BSCS.
Cantrell, P., Young, S., & Moore, A. (2003). Factors affecting science teaching efficacy
of preservice elementary teachers. Journal of Science Teacher Education,
14(3),177-192.
Jarrett, O.S. (1999). Science interest and confidence among preservice elementary
teachers. Journal of Elementary Science Education, 11(1), 47-57.
Kelly, J. (2000). Rethinking the elementary science methods course: a case for content,
pedagogy, and informal science education. International Journal of Science
Education, 22(7), 755-777.
Ledbetter, M. (2012). Teacher preparation: Once key to unlocking the gate to STEM
literacy. CBE Life Sciences Education, 11(3), 216–220.
National Research Council (2011). Successful K-12 STEM education. Washington, DC:
The National Academies Press.
Rice, D. C. & Roychoudhury, A. (2003). Preparing more confident preservice elementary
science teachers: One elementary science methods teacher’s self-study. Journal of
Science Teacher Education, 14(2), 97-126.

Grand Valley State University – Grand Rapids, Michigan – June 3 – 4, 2013
The Seymour and Esther Padnos College of Engineering and Computing
3

2013 ASQ Advancing the STEM Agenda Conference
Session 3-2

Authors’ Information
Georgia Bracey is a Research Associate in the Center for STEM Research, Education,
and Outreach at Southern Illinois University Edwardsville. She has a BA in Elementary
Education and spent 13 years teaching in public schools. In 2009, she received an MS in
Physics and is currently a doctoral student in Education at the University of Missouri-St.
Louis. Her research interests include physics/astronomy education, citizen science, and
the integration of technology in teaching and learning.
Molly Brooks is a Research Graduate Assistant at the Center for STEM Research,
Education, and Outreach at Southern Illinois University Edwardsville. In 2012, she
received a BS in Psychology and is currently a master’s student in Clinical Adult
Psychology at Southern Illinois University Edwardsville. She plans to attend a Ph.D.
program in Clinical Neuropsychology in the future. Her research interests include the
biological and neurological aspects of human behavior and motivation.
Dr. Stephen M. Marlette is an Associate Professor in the Department of Curriculum and
Instruction at Southern Illinois University Edwardsville. He teaches undergraduate and
graduate courses including: science at the elementary and middle level, curriculum
models, middle school curriculum, analysis of instruction and STEM Methods in the
MAT program. Areas of interest include science education standards, teacher and
organizational change, and problem and project based learning.

Sharon Locke is associate professor and director of the Center for STEM Research,
Education, and Outreach at Southern Illinois University Edwardsville. Dr. Locke's
research interests include geoscience education, international science education, and
broadening participation in STEM. She has served as principal investigator for NSF- and
NASA-funded programs to promote increased participation of students with disabilities
in STEM.

Grand Valley State University – Grand Rapids, Michigan – June 3 – 4, 2013
The Seymour and Esther Padnos College of Engineering and Computing
4

