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Executive Summary  

The STEM Academy for Science Teachers and Leaders project is a partnership between 
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Overview of the STEM Academy for Teachers and 
Leaders Project 

The STEM Academy for Science Teachers and Leaders project is intended to impact 70 percent 
of the middle school science teachers by the fourth year of the project. The teacher support for 
the project was developed to include three phases.  
 

• Phase I focuses on inquiry-based instruction, scientific process standards, 
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Content and Structure of the STEM Academy for 
Teachers 
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focused on ecological succession and used GIS as the primary tool. Teachers presented their 
projects to their peers and received feedback through Canvas.  
 
During the post-academy online module, participants submitted a reflection video and 
makerspace drawing, similar to the assignments they completed during the pre-academy online 
module, using the knowledge they gained during the STEM Academy. Teachers also watched 
more videos and read more articles that reiterated some of the topics from the face-to-face 
academy, including makerspaces, tools and materials, the role of the teacher, assessments, and 
maker mindsets. Lastly, teachers submitted a detailed one-page plan for how to implement an 
MBI experience, using their work from their own presentations or the information provided 
during the STEM Academy.  

Project-Based Learning 

During the pre-academy PBL online module, participants were introduced to PBL through 
several articles and videos. Specifically, they learned about the 5 keys to PBL: 1) establishing 
real-world connections, 2) connecting to rigorous content, 3) structuring student collaboration, 4) 
facilitating student-driven learning, and 5) embedding assessment throughout PBL units. 
Participants learned about the essential question, which drives the unit and situates it in an 
inquiry context. After identifying high-priority TEKS and learning about the basic structure of 
PBL, teachers collaborated and brainstormed ideas for PBL units that were later refined and 
adapted during the face-to-face STEM Academy.  
 
In the face-to-face portion of the STEM Academy, teachers started with a day of physics and 
rocketry instruction led by Dr. Paul Kruegerto
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completed two additional assignments that emphasized the culture of an inquiry-based 
classroom. Teachers wrote about and created action plans around implementation of some of the 
effective strategies taught in the PBL and SEL face-to-face sessions. 

Social and Emotional Learning 

SEL involves the processes through which adults and children develop social and emotional 
competencies in five areas: 

• Self-awareness—knowing your strengths and limitations  

• Self-management—being able to stay in control and persevere through challenges  

• Social awareness—understanding and empathizing with others  

• Relationship skills—being able to work in teams and resolve conflicts  

• Responsible decision-making—making ethical and safe decisions 

During the SEL training during the face-to-face portion of the STEM Academy, Dr. Dara Rossi 
facilitated instruction for teachers to know, understand, and apply SEL techniques in the middle-
school classroom. The teachers engaged with activities that allowed them to understand the 
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portion of the STEM Academy, they went to the Dallas Zoo. The second week of the STEM 
Academy, teachers went to the Trinity River Audubon Center. The purpose of these field 
experiences was to deepen teachers’ understanding of the power of informal learning, while also 
exposing them to possible field trips for their own students. The specific learning goals were for 
teachers to: 

1. Understand how informal learning contexts can facilitate student learning of relevant 
TEKS. 

2. Explain how interest, motivation, and a sense of identity can be enhanced by exposing 
students to community-based STEM contexts.    

3. Understand and apply a framework considering the value of an informal learning context 
for supporting SEL goals.     

Dallas Zoo 

The Dallas Zoo’s three tenets are: conservation, animal welfare, and education. The 106-acre zoo    
embeds this mission in every aspect of their various learning modules that spans early childhood    
education, homeschool education, classroom programs, family programs as well as educator 
workshops.  

At the zoo, the teachers began their morning with an introduction to scientific journals and 
observed various animals in their habitats. Taxonomic classification utilizing cladograms were 
used throughout the day as an observation tool as teachers recorded animals within the 
herpetarium, raptor enclosure, fish and wildlife facility, and chimpanzee habitat. A variety of 
TEKS were covered, including those on biodiversity, relationships in an ecosystem, and 
environmental changes and impacts on the environment. Several of the scientific practices in the 
TEKS, such as selecting appropriate tools and using evidence, were incorporated into the Zoo 
field experience.  

Trinity River Audubon Center

!
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Biochemistry, and Environmental Analysis. While the majority of the teachers have degrees in 
STEM fields, many of the teachers do not and have degrees in English, Psychology, or Mass 
Communication, for example. One-fourth of the teachers also hold Master’s degrees. 

Table 3. Major for participating teachers’ Bachelor’s degrees 
Bachelor’s Degree Number of Teachers 

Applied Arts & Sciences 1 
Biochemistry 1 
Biology 6 
Business Administration 1 
English 1 
Environmental Analysis 1 
Interdisciplinary Studies 1 
Kinesiology 1 
Mass Communication 1 
Mathematics 1 
Psychology 1 

 
The teachers also hold a variety of teaching certifications. Six teachers (37.5%) hold two or more 
certifications, while 62.5% of the teachers hold a single subject-area certification (see Table 4).   

Table 4. Number of certifications for participating teachers  
Certifications Number of Teachers 

1 subject-area certification 10 
2 subject-area certifications 5 
3 subject-area certifications 1 

 
The number and types of teaching certifications can be seen in Figure 1. The most common 
certification is Science for Grades 4-8, while the second most common certification is Generalist 
for Grades 4-8. Approximately 69% of the teachers hold science certifications of some kind, 
while 31% hold generalist certifications and do not hold science certifications. (Since some 
teachers hold more than one certification, there are more than 16 data points in Figure 1.)   
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Figure 1. Number and types of teaching certifications for participating teachers. 
 
Previous Professional Development 

The teachers had all participated in previous science professional development and professional 
development on other topics. 

Prior to the STEM Academy for Teachers and Leaders, all teachers spent time on in-service 
education related to science content in the past year (see Figure 2 
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Figure 2. Science professional development by topic. 
 
Teachers also had varied levels of previous professional development on SEL, students with 
disabilities, and English-language learners (see Table 6 and Figure 3). Approximately 88% and 
94% of teachers had less than six hours of professional development in the past year on SEL or 
students with disabilities, respectively. However, over half of the teachers had received over 16 
hours of professional development on English-language learners.  

Table 6. Professional development by topic 

Topic None Less than 
6 Hours 

6-15 
Hours 

16-35 
Hours 

More 
than 35 
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Figure 3
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Q1. The STEM Academy was a valuable professional development opportunity. 
 

 

 
 
 

Response Count % 
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Q2. The STEM Academy deepened my understanding of:
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Q3. The STEM Academy provided me with the tools I need to apply in my classroom the principles 
of: 

• Project-Based Learning 
• Maker-Based Instruction 
• Social and Emotional Learning 
• Geographic Information Systems 

 
 

 
 

Question 
Strongly 
Disagree Disagree Agree Strongly Agree 

Count % Count % Count % Count % 
Project-Based Learning 0 0% 0 0% 7 53.8% 6 46.2% 
Maker-Based Instruction 0 0% 0 0% 9 69.2% 4 30.8% 
Social and Emotional 
Learning 0 0% 0 0% 3 23.1% 10 76.9% 

Geographic Information 
Systems 1 7.7% 1 7.7% 5 38.5% 6 46.2% 

 
 
  

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Strongly
Disagree

Disagree

Agree

Strongly	agree
GIS

SEL

MBI

PBL
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Q4. The knowledge I gained at the STEM Academy will help me improve my science instruction. 
 

 
 

Response Count % 
Strongly Agree 8 61.5% 

Agree 5 38.5% 
Disagree 0 0% 

Strongly Disagree 
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Q5. The content of the STEM Academy met my expectations. 
 

 
 
 

Response Count % 
Strongly Agree 7 53.9% 

Agree 4 30.8% 
Disagree 2 15.4% 

Strongly Disagree 0 0% 
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Q6. The structure of the STEM Academy enhanced my understanding of the science content I 
teach. 
 

 
 

Response Count % 
Strongly Agree 6 46.2% 

Agree 4 30.8% 
Disagree 2 15.4% 

Strongly Disagree 1 7.7% 
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Q7. The follow-up coaching and support planned for the school year will help me apply the 
following concepts in my science instruction: 
 

 
 
 
 

Question 
Strongly 
Disagree Disagree Agree Strongly Agree 

Count % Count % 

!
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Q8. The field trip to the Dallas Zoo: 
 

 
 
 

Question 
Strongly 
Disagree Disagree Agree Strongly Agree 

Count % Count % Count % Count % 
Provided me with ideas on 
how to supplement in-
class learning with a trip 
to a community based 
STEM education resource 

1 7.7% 1 7.7% 6 46.2% 5 38.5% 



10-30-2017_Final2 28 

Q10. 
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Q12. Speakers at the STEM Academy workshops delivered high-quality information about: 
 

 
 
 
 

Question 
Strongly 
Disagree Disagree Agree Strongly Agree
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Q13. The STEM Academy was interactive. 
 

 
 
 

Response Count % 
Strongly Agree 9 69.2% 

Agree 4 30.8% 
Disagree 0 0% 

Strongly Disagree 0 0% 
 
 
 
 
  

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Strongly	Disagree

Disagree

Agree

Strongly	Agree
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Q14. What areas of the STEM Academy were most useful to you? Please explain. 
 
Open ended responses indicate that teachers felt that instruction on MBI, PBL, and SEL was 
extremely useful to their practice. MBI was mentioned 7 times, PBL 5 times, and Social-
Emotional Learning 7 times. The teachers noted the hands-on nature of instruction, applicability 
to their own classrooms, and quality presenters as being factors that impacted their response. 
Additionally, two teachers noted the opportunity to collaborate with others as being useful, while 
one teacher noted the field trips were most useful. 
 
 
 
 
 
 
 
 
Q15. Which areas of the STEM Academy need improvement? Please explain.  
 
Overall, most of the suggestions for improvement centered on the visits to the community-based 
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Summary of Results  
Every teacher (100%; 13/13) agreed that the STEM Academy was a valuable professional 
development opportunity and that the knowledge gained at the STEM Academy would help them 
improve their science teaching, with 77% (10/13) and 62% (8/13) strongly agreeing, 
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Appendix A – Presenter Bios  

Multiple experts served as presenters at the STEM Academy for Teachers and Leaders. A brief 
biographical sketch is included below.  

 
Robyn Hartzell: With over 18 years of experience as an educator, Robyn Hartzell has 
had the opportunity to serve in a variety of roles including teacher, instructional coach, 
interventionist, trainer, and consultant. She was a classroom teacher for eight years before 
moving into an interventionist/coaching position. After eleven years of teaching and 
coaching, Hartzell transitioned to the role of Consultant, then Program Coordinator for 
the second largest Educational Service Center in the state of Texas. While there, she 
developed and provided training for K-12 teachers and instructional coaches in public, 
private, and charter schools. Most recently, she has been serving as an adjunct instructor 





10-30-2017_Final2 37 

Appendix B – Reference List 

Barron, B., & Darling-Hammond, L. (2008). Teaching for meaningful learning: A review of 
research on inquiry-based and cooperative learning. Powerful Learning: What We Know 
About Teaching for Understanding. San Francisco, CA: Jossey-Bass. 

Barron, B., Schwartz, D. L., Vye, N. J., Moore, A., Petrosino, A., Zech, L. (1998). Doing with 
understanding: Lessons from research on problem- and project-based learning. The 
Journal of the Learning Sciences, 7(3/4), 271-311. 

Cross, C.T., & National Clearinghouse for Comprehensive School Reform. (2004). Putting the 
pieces together: Lessons from comprehensive school reform research. Washington, DC: 
National Clearinghouse for Comprehensive School Reform.  

Condliffe, B., Visher, M. G., Bangser, M. R., Drohojowska, S., & Saco, L. (2016). Project-
Based Learning: A Literature Review. MDRC. 

Dougherty, D. (2012). The maker movement. Innovations, 7(3), 11-14. 

Dougherty, D. (2013). The maker mindset. In M. Honey & D. Kanter (Eds.), Design, make, play: 
Growing the next generation of STEM innovators (pp. 1-6). London: Routledge.  

Fenichel, M., and Schweingruber, H.A. (2010). Surrounded by Science: Learning Science in 
Informal Environments. Board on Science Education, Center for Education, Division of 
Behavioral and Social Sciences and Education. Washington, DC: The National 
Academies Press. 

Halverson, E.R., & Sheridan, K. M. (2014). The Maker Movement in Education. Harvard 
Educational Review, 84(4), 495. 

Han, S., Capraro, R., & Capraro, M.M. (2015). How Science, Technology, Engineering, and 
Mathematics (STEM) project-



10-30-2017_Final2 38 

Strobel, Johannes., & van Barneveld, Angela. (2009). When is PBL more effective? A meta-
synthesis of meta-analyses comparing PBL to conventional classrooms (Abstract). The 
Interdisciplinary Journal of Problem-Based Learning, 3(1), 44. 

Thomas, J. W. (2000). A review of research on project-based learning. 

Walker, A. & Leary, H. (2009). A problem-based learning meta-analysis: Differences across 
problem types, implementation types, disciplines, and assessment levels (Abstract). 
Interdisciplinary Journal of Problem-based Learning, 3(1): 12-43. 

  



10-30-2017_Final2 39 

Appendix C – Survey Instrument  

STEM Academy for Teachers and Leaders: Academy Evaluation 
 

To what extent do you agree with the following statements?  
 
 Strongly 

Disagree Disagree Agree Strongly Agree 

1. The STEM Academy was a valuable 
professional development 
opportunity. 

    

2. The STEM Academy deepened my 
understanding of: 

o Project-based learning 
o Maker-based instruction 
o Social and emotional 

learning 
o Geographic information 

systems (GIS) 
o Community-based STEM 

education resources  

    

3. The STEM Academy provided me 
with the tools I need to apply in my 
classroom the principles of: 

o Project-based learning 
o Maker-based instruction 
o Social and emotional 

learning 
o Geographic information 

systems (GIS) 

    

4. The knowledge I gained at the 
STEM Academy will help me 
improve my science instruction. 

    

5. The content of the STEM Academy 
met my expectations. 

 

    

6. The structure of the STEM 
Academy enhanced my 
understanding of the science content 
I teach. 

 

 

ng of 
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7. The follow-up coaching and support 
planned for the school year will help 
me apply the following concepts in 
my science instructlp 

7.
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13. What areas of the STEM Academy were most useful to you?  

 
 
 

14. Which areas of the STEM Academy need improvement?  

 
 
 

15. Is there anything else you would like to share about the STEM Academy? 

 
 


