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INTRODUCTION                                                      METHODS (cont’d)                                   RESULTS     

The current study describes findings from an innovative 
immersive science program aimed at increasing teachers’ 
and students’ science literacy and motivation, in addition to 
helping increase students’ STEM academic outcomes.

The summer program entitled “Environmental Health 
Research Experiences for Teachers in High-Poverty 
Schools: A Professional Development Program” is funded by 
the National Institutes of Health (NIH) for 5 years and 
provides teachers and students from high-poverty schools 
with mentorship in authentic research experiences in 
environmental health sciences. Women and individuals from 
underrepresented groups in science are selected for the 
program, based on specific criteria.

EHRE Program website:
https://research.ced.ncsu.edu/ehre/
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Study Design: Mixed-Methods Key themes 

Motivations and Values

Participants shared beliefs that they could be effective 
teachers, and were confident that they possess intrinsic skills 
and abilities that, along with the knowledge gained from the 
program, would benefit them and their students in their 
academic endeavors. Most participants acknowledged that 
their efficacy increased as a result of vicarious experiences in 
the program and mentor teachers modeling research 
strategies.

• Intrinsic motivations. Participants indicated that learning 
science in a lab, incorporating applied science into 
teaching, and building networks were predominant reasons 
for participating in the program. One participant stated, “I 
love science and I love learning so I was eager because I 
knew it will put me in an environment that I’m not 
accustomed to being in anymore.” 

• Attainment values. Teachers expressed an interest in 
improving the quality of their teaching and students’ 
learning. One participant shared: “The program talked 
about trying to help students who are low performing and 
so I was looking for a way to close the achievement gaps in 
those areas. I do have issues with certain students [with] 
different demographics...they just have a hard time with 
science.”

• Utility values. Teachers’ motivation to participate in the 
program was also connected to a drive to find usefulness in 
their immersive science experiences. One participant 
shared: “Our books are five or six years old and we know 
that science is growing and changing every single day. And 
new discoveries are happening every single day and it just 
does a disservice to the kids if they're learning about things 
that are five and six and seven years old just through a 
textbook. This program definitely exceeded my 
expectations with that. I felt that what I did while I was 
there...was important. I felt like it was relevant. I felt like it 
was something that I could learn from and use, for the next 
year for my students.”

Instructional Changes 

• Inquiry-based activities. Teachers spoke about being 
more comfortable with allowing students to do inquiry-
based activities and including more experimental learning 
into their science teaching, similar to how scientists work in 
the lab. 

• Student-centered instructional approach. One teacher 
explained: “I do more discussions and student-centered 
interactions than I did last year, and a little bit more lab 
work, teamwork, collaborative work. When we did the 
research, it's not really just a one-person effort. Instead of 
one student doing the work and the other one copying, 
they're doing it together, they're doing it collaboratively.” 

METHODS

• Current study aim: We investigated motivational 
aspects related to teachers’ immersive experiences in 
an innovative summer mentorship science program, 
and the impact on teaching and student outcomes.

• The current study is situated within a larger study 
(Thomson et al., 2018), funded by the National 
Institutes of Health (NIH) consisting in a 5-year 
longitudinal mixed-methods design.

• Study participants: Participants in the larger study 
(N=40 over the 5 years) are novice teachers from high-
poverty schools in North Carolina. In the current study, 
a subsample (n=8, cohort of 2018) are investigated. 
Participants’ demographic included 8 female 
participants, African-American (n=7) and 
White/Caucasian (n=1), all certified teachers, teaching 
full-time science in high-poverty public schools in North 
Carolina.

Expectancy –Value Model 

Wigfield & Eccles’ (2000) EVT model was used in the 
current study as a way to explain teacher motivation, values 
and changes to instructional approaches.
� Expectancies

Expectancies for success are defined as individuals’ “beliefs 
about how well they will do on an upcoming task” (Wigfield
& Eccles, 2000, p. 70).  
� Values

The concept of value (Eccles et al., 1983) consists of four 
specific components, namely: attainment value, intrinsic 
value, utility value, and cost.  

Context: Professional Development Program 

• Program operated by: North Carolina State University
College of Education & College of Science
Project location: Center for Human Health and the 
Environment (CHHE)
• Funding provided by:
National Institutes of Health (NIH) 
National Institute of Environmental Health Sciences (NIEHS)  
• Project Team:
Dr. Margareta M.Thomson, Project PI, Educational 
Psychology, College of Education
Dr. Reade Roberts, Project Co-PI, Genetics, College of 
Sciences  
Lindsey Hubbard, Project RA, College of Education
Katy May, Project Consultant, CHHE
Mentor Scientists affiliated with CHHE 

Findings suggest overall, that all teachers experienced 
changes in their thinking about teaching science, and 
understanding research as a collaborative effort. The program 
has the potential to increase the number of students, and 
therefore community members in science literacy, opening the 
door for more involvement in scientific research and decision 
making for improved health (Coburn & Russell, 2008).

Study implications are numerous, as the findings have the 
potential to inform educators and program developers about 
ways to improve quality teaching and help students develop 
motivation for STEM and identification with STEM careers. 

Summer Program Overview and Structure 

Project Description
• Summer professional development (PD) program in 

environmental health research experiences 
• Teachers participate in a 8-week summer program engaging 

in lab research with a mentor scientist

Program Structure
• Lab immersion: Four days a week working alongside mentor scientists 

and lab team. Teachers are integrated into genuine research projects 
gaining knowledge of how research is conducted. Each teacher is 
paired up with a mentor scientist and hosted in the mentor’s lab for the 
duration of the PD program. 

• Group sessions: One day a week teachers participate in group 
sessions with a focus on instructional and outreach activities. Group 
sessions include lectures (i.e., guest speakers in  various topics), 
collaborative activities, visit to NC Museum of Natural Sciences, and 
organized reading/discussion activities. 

• Research project and Presentation: The outcome of the program is a 
research project. Each teacher designs and conducts a research 
project (under mentor’s supervision) during the summer PD. The final 
project is presented at the end of the summer program in a conference. 

Time Measures Data Collected 

Time 1: 
Beginning 

of PD 
program

Online 
Survey

Demographic data 
• Aggregate number and demographic characteristics of participants (e.g., age, gender, career level, teaching 

experience, and grade level taught)
• Number of courses with enhanced STEM curriculum taught prior to the summer PD program
• Professional development involvement prior to the summer PD program, (e.g., types and number of hours in other 

science related PD programs)
Motivations and Values
• Motivation for engagement in the summer PD program 
• Expectations and learning goals related to the summer PD program
• Emotions related to the summer PD program engagement (i.e., positive and negative emotions before program 

attendance)
• Values and Beliefs associated with the summer PD program (i.e., efficacy beliefs, instructional beliefs, mindset)

Focus 
Group 

Interviews 

• Weekly reflective activities (open-ended items on survey) about program relevance for teachers
• Focus group interviews with teachers (once a month)

Time 2: 
End of PD 
program

Online 
Survey

Motivations and Values
• Motivation for engagement in the summer PD program 
• Expectations and learning goals related to the summer PD program
• Emotions related to the summer PD program engagement (i.e., positive and negative emotions before program 

attendance)
• Values and Beliefs associated with the summer PD program (i.e., efficacy beliefs, instructional beliefs, mindset).
Evaluation
• Values associated with the summer PD program
• Emotions related to the summer PD program engagement (i.e., positive and negative emotions after program 

attendance)
• Science teaching efficacy beliefs (i.e., changes in science teaching efficacy beliefs a direct result of the summer PD 

program)
• Expertise gained as a result of the summer PD program (e.g., specialized knowledge and research skills)

Focus 
Group 

Interviews

• Weekly reflective activities (open-ended items on survey) about program relevance for teachers
• Focus group interviews with teachers (once a month)

Time 3: 
During 

academic 
year, 

following 
the PD 

program

Online 
Survey

• Number of STEM courses taught in subsequent years
• Changes in science content and teaching strategies as related to the summer PD program involvement (e.g., 

adopting a curriculum grounded in inquiry-based instruction)
• Engagement in regional or school related events as a result of the summer PD program experiences (e.g., science 

career clubs for students, science research programs)
• Impact on teacher career advancement or impact on students’ career track as a result of the summer PD program 

experiences (e.g., decisions to enroll in a graduate program, leadership positions in school or professional groups)
• Changes in professional networking as a result of the summer PD program engagement (e.g., collaborating in 

environmental health projects with peers, community, university, participating scholarship efforts) 

Individual 
Interviews • Individual in-depth interviews with teachers (follow-up of survey) about program relevance and instructional changes 


