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Abstract 
 
STEM education has expanded from classroom settings to informal or afterschool programs 
to incorporate more resources that can further facilitate and enhance the learning process. A 
growing number of informal learning programs include a variety of STEM subjects, 
including energy science. This study describes and evaluates a week-long immersive summer 
program in energy science and engineering that highlights the learning process and 
interactions between teachers and students as co-learners. The program incorporates lectures, 
field trips, hands-on activities, research projects, and the development of lesson plans. We 
used surveys and open-ended questionnaires to measure participant reactions and gain 
participant feedback on the program activities. Participants indicated a preference for the 
hands-on activities and field trips. Teachers expressed appreciation for the knowledge gained 
in energy science, while students particularly valued their social interactions with teachers 
during the program. Future programs could be improved through changes to lecture length, 
frequency, and delivery. Challenges include maintaining resources and stewardship. 

1. Introduction 
 

A. Background Study 

The National Research Council emphasizes the importance of informal learning programs to 
science education on a national scale [1]. Informal learning programs shift the focus from 
teaching methodology as a center of the learning process to understanding how youth 
learning occurs. These programs allow learning ecosystems to evolve by considering multiple 
influences on individual learning, such as institutions, teachers, industries, media, and 
technology [2]. For these reasons, STEM learning and education has expanded from teaching 
through institutions to afterschool learning programs. 

 
The number of afterschool STEM learning programs has increased over the years. The 
National Afterschool Alliances Survey in 2011 suggested that 85% of majority program 
providers emphasized math, 63% emphasized geology/earth science, 53% emphasized 
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engineering, 51% emphasized biology, and the remaining providers emphasized other topics 
such as robotics, computer science, etc. [3]. Several studies also documented afterschool 
learning programs in teaching energy sciences utilizing various teaching methodologies such 
as workshops [4], courses [5], hands-on activities [6], and problem-based learning [7] for 
teachers as well as for students [8], [9], [10]. Most of these energy science education studies 
tend to consist of either teachers or students as participants and provide little interaction 
between these two types of participants as co-learners in the same program. 
 
Research suggests that effective afterschool programs need to be engaging (intellectually), 
responsive (to interest), and make connections (STEM learning out of an academic 
environment) [11]. Furthermore, effective afterschool programs also include the following 
characteristics: provide first-hand experiences with phenomena and materials, establish a 
supportive learning community, leverage community resources and partnerships, support 
young people to collaborate and to take on leadership roles in STEM learning activities, and 
position staff as co-investigators and learners alongside young people. Further, a report by 
consultant Robert Half suggested that individuals from the current generation of students 
need frequent feedback on their activities [12].This finding emphasizes the importance of 
mentorship in helping younger generations of students to develop technical, social, and 
working skills as they prepare to enter the workforce. In the present paper we describe the 
development and assessment of an energy science afterschool program that considers the 
interaction between teachers and students as co-learners within the same program.  
 
B. Duke Energy Academy at Purdue (DEAP) 

1. Objectives 
This paper describes a week-long immersive summer program in energy science, the Duke 
Energy Academy at Purdue (DEAP), which was designed for both high school teachers and 
students to participate as co-learners. Overall DEAP goals are (1) to inspire future leaders in 
energy science, (2) to provide pedagogical resources and inspire teachers to communicate the 
importance of STEM and energy scholarship to their students, and (3) to inspire students to 
enter STEM disciplines and consider energy-related fields in their future professional and 
career goals. 
 
2. Participants 
a. Recruitment Process 
The DEAP program had four considerations in selecting teacher and student participants: (1) 
merit, (2) geographic region, (3) ethnic spread, and (3) gender balance. The DEAP has been 
held for seven years and made selections from a number of high qualified applicants every 
summer. In partnership with the Duke Energy Foundation Indiana, DEAP aimed to recruit 
80% of qualified applicants from Indiana and Duke-served territories outside of Indiana. The 
other 20% of applicants were selected from areas that are not served by Duke Indiana. About 
20% of qualified participants included underrepresented ethnic groups; the process of 
balancing gender was contingent upon existing gender composition after the merit selection 
stage. DEAP participant recruitment was marketed through the Purdue website, educational 
conferences, social media, and partnering community organizations, educational institutions, 
and related industries.   
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b. Selection Criteria 
In general, qualified students had at least a 3.7 grade point average and were evaluated based 
on their essays in response to the question, “Why would you like to be part of the energy 
academy and what are your expectations from the academy?” The essays were graded on 
student expression and demonstration of their personal passion, interest, aspirations and goals 
for learning energy science, and how well these descriptions reflect the goals, mission, and 
vision of the energy academy.   
 
Teacher participants were selected based on the evaluation of essays responding to each of 
the following two questions: (1) “Why would you like to be a part of the energy academy and 
what are your expectations from the academy?” and (2) “How do you plan to incorporate 
information from the energy academy into your academic activities?” Teachers were required 
to discuss and elaborate on their expectations, personal interests, and aspirations, as well as 
their proposed goals and ideas of how they would implement their energy science learning 
materials into their academic activities after participating in the program. These essays were 
evaluated on how well their answers captured the goals, mission, and vision of the energy 
academy. Both the teacher and student essays were evaluated blindly by an ad-hoc selection 
committee that consisted of teachers, Purdue faculty, and representatives from industry. 
Scores were combined to produce a merit list.   
 
c. Demographic Data of Selected Participants 
A total of 110 secondary science teachers (63 females and 47 males) and 176 high school 
students ranging in age from 15 to 19 (104 boys and 72 girls) participated in the DEAP 
program in the span of seven years. More than 80% of accepted participants originated from 
the state of Indiana. Most teacher participants identified as Caucasian (92), followed by 
Asian/Asian American (6), Latino (5), and Pacific Islander (1). Six participants identified as 
some other race/ethnicity. Student participants reported being a rising senior or junior in high 
school and the majority identified as Caucasian (83.5%), followed by Asian/Asian American 
(10.8%), Latino (2.3%), Black/African American (1.7%), and other (1.7%).  

 
2. Program Description 
 
DEAP was a week-long summer immersive energy science program that allowed teachers 
and students to be co-learners while engaging in multiple activities together. Teachers and 
students stayed in a Purdue University residence hall during the program week. DEAP was 
financed by co-sponsors, and all individuals participated in the program free of charge. In 
addition, teacher participants also received a stipend and continuing education units to 
maintain their teaching certification.    

 
A. DEAP Activities and Schedules 

The DEAP program provided engaging resources and experiences that not only impact 
participants’ future professional careers but also the energy science field.  The DEAP 
incorporated institutional and industrial leadership as well as new and emerging technologies 
to develop and implement unique activities that engaged teachers and students in the learning 
process and stimulated interest in energy science and engineering fields. These learning 
experiences covered STEM energy-related topics such as energy efficiency, power 
transmission, power generation, energy utilization, and new frontiers in research. The DEAP 
program included the following components:  
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a. Lectures: Lectures were delivered by guest speakers (e.g., government officials, 
energy-related industry leaders, and Purdue University professors) on future energy 
challenges, renewable options for energy production, advanced technology in energy 
engineering, and energy-related career opportunities.  
 

b. Field Trips: Teachers and students took tours of solar and wind farms, a nuclear 
reactor, a waste digester, a fossil fuel plant, and a propulsion laboratory where the 
participants were exposed to various mechanisms, technologies, and processes of 
energy production, engineering, and management in the real world. These tours were 
also intended to introduce participants to various types of energy-related jobs and 
careers. 
 

c. Research Projects: Students and teachers were divided into several groups  
and assigned to one of several energy-related projects developed by researchers at 
Purdue and industry partners. Participants were provided with an opportunity to learn 
about current topics in energy science, engineering, and policy by working side-by-
side with leading researchers in the field and with a group of peers. Each group set 
certain times every day to conduct background research and analyze data in order to 
produce and deliver a technical presentation and policy-related discussion on their 
project topic during the academy’s closing ceremony. The following are examples of 
their energy science-related projects: 
 
a. The Science of Photovoltaic Solar Cells: Fabrication and Characterization of Dye-

Sensitized Solar Cells from Berries 
b. Rechargeable Batteries with Advanced Electrode Materials  
c. Fuel Cells: Catalysts for Energy Innovation 
d. Understanding Nuclear Fuel and Radiation Decay Chains  
e. Plant Biomass for Biofuels 

 
d. Hands-on Activities: Participants were divided into groups, each of which included at 

least one teacher who served as a guide; they participated in practical exercises to 
understand energy concepts and how to work with cutting-edge technologies and 
engineering designs to solve energy challenges. Hands-on activities included 
 
a. Snap Circuits: Transmission and Distribution 

In this hands-on activity, both students and teachers worked together on a Snap 
Circuit kit to physically demonstrate the concepts of power transmission and 
distribution, providing fundamental information on circuitry and the electrical 
grid. This exercise served as a visual of how electricity is transmitted from power 
plants to cities and then distributed to various households. 

b. Wind Turbine Challenge 
Students and teachers worked together to come up with various wind blade 
designs. Participants then used their wind blade designs to create wind turbines 
that could be tested in a wind tunnel. This activity stimulated students’ interest in 
generating and testing new energy engineering ideas that utilize wind as a source 
of renewable energy.   

c. Drone Challenge 
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During this activity, students learned about the importance of drones in 
monitoring energy infrastructure and how drones play a role in improving safety 
throughout industrial plants. This activity begins with lectures introducing 
participants to drones and drone policy, the use of drones and the development of 
drone sensors in energy and manufacturing industries, and instructions on flying 
drones. After a demonstration by drone experts, students and teachers were given 
the opportunity to fly their own drones.  

d. Raspberry Pi Challenge 
This activity involved using a Raspberry Pi kit to teach participants the concept 
the Internet of Things. These small-board computers can be used to control lights, 
move motors, and open/close small gates. Student participants were allowed to 
take their kits home so that they could carry out advanced level activities using 
open source web resources. 

e. Energy Education Exercises: Solar Angle, Windfarm Challenge, Principle of Grid 
Operation, and Lego Mindstorm 
This session was a set of four activities, each offering a different set of challenges. 
The challenges scaffold from previous activities or introduced totally new 
concepts to the participants. These activities allowed participants to apply 
concepts of wind generated power to develop a wind farm to achieve the highest 
efficiency possible, learn basic concepts of flowchart programming using LEGO 
Mindstorm robotics, and understand the effect of a solar PV array’s angle on 
electricity production. 

f. Energy Lesson Plans: Teachers were asked to develop a lesson plan that 
incorporated energy materials into their classroom curricula. All teachers were 
provided with a template and example of the lesson plan during the teacher 
session on the first day of the program. The lesson plans included the following 
six elements: (1) incorporating Next Generation Science Standards or Common 
Core State Standards, (2) asking questions and defining problems, (3) analyzing 
and interpreting data, (4) use of technology and software, (5) collaboration, 
communication, and assessment plans, and (6) critical thinking. Teachers were 
given an opportunity to interact and share drafts with mentor teachers while 
developing their lesson plans during the program. Finally, teachers were asked to 
share their lesson plans at the end of the program. These lessons were posted on 
the website for dissemination. 

Table 1. DEAP schedule 

Day DEAP Program Activities 
Sunday Teacher Student 

PM Registration and Introduction 
 Pre-Assessments 

 Introduction to lesson plan Briefing on research project  
 Inaugural Ceremony, Guest Lectures, and Dinner 
 Daily Assessments 

Monday Teacher Student 
AM Guest Lectures 
PM Guest Lectures 

 Hands-On Activity 
 Guest Lectures 
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 Work on the lesson plan Background on research project 
 Daily Assessments 

Tuesday Teacher Student 
AM Hands-On Activity 
PM Guest Lectures 

 Hands-On Activity 
 Campus Tour 
 Daily Assessments 

Wednesday Teacher Student 
AM Research Projects 
PM Hands-On Activities 

 Working on topic finalization 
for energy science lesson plan 

Collecting research data 

 Daily Assessments 
Thursday Teacher Student 

AM Teacher Session Student Session 
 Field Trips 

PM Field Trips 
 Teacher lesson plan due Analyzing research data 

Friday Teacher Student 
AM Guest lectures 

 Field Trips 
PM Guest Lectures 

 Lesson Presentation Working on research 
presentation 

 Post Assessments 
Saturday Teacher Student 

AM Project Presentation 
 Closing Ceremony, Guest Lectures, and Certificate Presentation 

 
Figure 1. Hands-on activities 
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Figure 2. Teacher hands-on activities 
 

B. Student and Teacher as Co-Learners 

The DEAP program was a unique experiential learning program where secondary teachers 
and students were co-learners. During the DEAP program, teachers and students participated 
in discussions and heard lectures by experts who ranged from top management professionals 
in energy companies to technical experts in the field who primarily maintain energy 
infrastructure. Teacher and student participants were similarly exposed to cutting-edge 
research and technologies, machinery, and energy-generating mechanisms through hands-on 
activities, lab research, and power plant tours. DEAP also utilized senior teachers (those who 
had successfully completed the DEAP program in previous years) as mentors to the incoming 
teacher participants, who in turn served as mentors to student participants to facilitate the 
learning process. Teachers and students also had the opportunity to work together on group 
projects that focused on energy concepts, and teachers also learned to develop lesson plans by 
incorporating materials from the lectures, web resources, and books available during the 
program.   
 
3. DEAP Assessment and Evaluation 

 
A. Assessments 

This study aims to describe the effectiveness of the DEAP program and addresses two 
general evaluation questions: (1) What impact did the program have on the participants? and 
(2) What are participants’ overall perceptions of the program and what suggestions do they 
have for its improvement?  Data for this analysis were obtained from pre- and post-
assessment surveys administered to the participants during the week-long program. The post-
assessment surveys consisted of open-ended and attitudinal rating scale questions.  
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Participants were made up of two separate groups: teachers and students. Due to the 
differences in survey question composition, group objectives, and educational levels of these 
two distinct groups, responses to the survey questions were quantified and discussed 
separately. Data for the survey consisted of both quantitative and qualitative portions. 
Analysis of the quantitative data was done using SPSS and includes descriptive statistics such 
as frequency counts, means, and proportions. Analysis of the open-ended qualitative portion 
was done by thematic coding using NVivo software. The themes from the participants’ 
responses that emerged after the coding were then summarized. 

 
B. Results 

1. Perceived Program Benefit 

Figure 3 displays the mean scores of student participants on the perceived benefit gained in 
five areas: (1) energy science knowledge gained, (2) inspiration, (3) social interaction, (4) 
energy citizenship aspiration, and (5) personal growth/development. Responses were reported 
in scores from 1 (strongly disagree on the program benefit) to 4 (strongly agree on the 
program benefit).   

 

 
 

Figure 3.  The mean score of student participants on perceived program benefits. ESKG = 
energy science knowledge gained; INSP = inspiration; SI = social interaction; ECA = 

energy citizenship aspiration; PG/D = personal growth/development 
 

As Figure 3 indicates, the average scores ranged from 3.4 to 3.8, which suggests that most 
participants chose either “agree” (3) or “strongly agree” (4) in response to each of the five 
potential benefits to the DEAP program. The students’ highest mean is 3.8 for social 
interaction, the perceived benefit of working and networking with teachers and fellow 
students in the program.  
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Additionally, in the post-assessment survey, students were asked to describe their perception 
of their interactions with the teachers who participated in the DEAP program activities 
alongside them. Students’ responses described their reactions to getting to know teachers as 
people and fellow learners and learning about different teaching methodologies. One of the 
students described the teachers as “real people,” “cool people,” and another commented, “I 
learned that teachers are very fun, that they are easy with which to relate, and that they are 
interested in the same topics as students.” Another student observed, “I learned that teachers 
are just like students and that they constantly want to learn. They always ask informative 
questions when they’re confused and continue to have a curious nature.” Regarding teaching 
methodology, a student explained: “I learned about various methods of teaching and school 
styles. For instance, I learned about a school where grades are not given and attendance is 
irrelevant.” 

 
Figure 4 presents the mean scores of teacher participants on measures of five main aspects of 
the DEAP program: (1) energy knowledge science gained, (2) knowledge gained for teaching 
energy science, (3) inspiration, (4) social interaction, and (5) personal growth/development. 
Responses to the questions were reported on a scale ranging from 1 (strongly disagree on the 
program benefit) to 4 (strongly agree on the program benefit).   

 

 
 

Figure 4. Mean scores of teacher participants on perceived program benefits. ESKG = energy 
science knowledge gained; KGTES = knowledge gained from teaching energy 

science; INSP = inspiration; SI = social interaction; PG/D = personal 
growth/development 

Figure 4 shows the mean scores of teacher participants, which range from 3.5 to 3.65, 
indicating that most choose either “agree” (3) or “strongly agree” (score 4) for each of the 
five potential benefits of the DEAP program. The outcome “energy science knowledge 
gained” had the highest mean score (3.65).  
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Teachers further expressed their satisfaction with the knowledge they gained in energy 
science knowledge in their responses to the post-assessment survey. The following are three 
examples of teacher survey responses to the question of what was the most important lesson 
they learned from participating in the DEAP program: 

“I learned about how the production of alternate energy isn't really as straightforward as it 
seems. I didn't understand why power companies were so concerned about alternate energy 
sources, but I understand now that it has to do with the stability of the grid. I gained a better 
understanding about new technologies like biofuel, nuclear energy and biomass.” 

“I feel I gained a lot of knowledge on energy. However, I may not be confident yet, but I will 
be. The coal plant and nuclear were the best for information for me. I gained not only 
information but explanations and actual pieces of the whole process that I didn't fully 
understand. I feel I have the ability to better explain those to students.” 

“How critical the energy industry is globally and how much awareness that needs to be raised 
about the various types of energy. I learned a lot about the energy types and the business 
behind the energy market. The most important lesson I learned was how critical it is that I 
teach my students about energy and energy careers and increase their awareness.” 

2. Program Activities 

Figures 5 and 6 compare the percentage of student participants (Figure 5) and teacher 
participants (Figure 6) who reported each level of satisfaction toward DEAP program 
activities: hands-on activities, lectures, project activities, networking, and tours. Each colored 
bar indicates one of four different levels of satisfaction reported by participants.   

 

 
Figure 5. DEAP program activity student evaluation 
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Figure 6. DEAP program activity teacher evaluation 

Overall, the majority of both students and teachers were either very satisfied or satisfied with 
all types of activities in the DEAP program. Figures 3 and 4 show that the percentage of total 
participants’ responses who appeared to be very satisfied and satisfied were approximately in 
the 80-90% range for students and the 90-100% range for teachers. Specifically, for both 
participants, the most well-received type of activity appeared to be hands-on activities and 
tours/field trips (more students were very satisfied with hands-on activities while a greater 
percentage of teachers were very satisfied with tours/field trips). In post-assessment 
questions, most teachers and students expressed the desire to have more time allocated for 
hands-on activities and tours.  

One student commented, “I gained a vast amount of knowledge from hands-on activities.” 
Hands-on activities were also reported to be inspiring by teachers, as evidenced by post-
program comments such as, “I really learned how to problem-solve scientifically when we 
did the hands-on activity in making the blades of different wind turbines and testing them 
with fans. The activity inspired me to create lab experiments to solve scientific problems.” 
Another teacher expressed enthusiasm about the educational value of the tours: “I learned a 
lot about how energy companies turn primary resources such as coal, petroleum, and wind 
into the secondary resource of electricity. It is fascinating to know how it actually works.” 

The lectures appeared to receive more dissatisfied responses from both participants 
(approximately 20% of students and 10% of teachers) than other types of activities. Further 
exploration through open-ended questionnaires revealed that students and teachers similarly 
struggled to maintain concentration to follow back-to-back lectures and would prefer lectures 
of shorter duration, fewer lectures, and more engaging and energetic lecturers. Participants 
also expressed difficulty understanding some of the more complex material and the technical 
terms and terminology used. Both teachers and students suggested that an additional 
overview of basic materials defining common terms would have helped them to better follow 
the lectures. At least one teacher, however, stated that they benefited from the diversity of the 
speakers’ backgrounds: “Really, each lesson was beneficial—I learned so much. I learned 
from each speaker in a unique way as they shared their particular discipline.” 
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3. Lessons Learned 
 

The study results suggest that both the students and teachers preferred fewer lectures and 
more hands-on activities and field trips. While some teachers and students expressed their 
satisfaction with gaining diverse knowledge in multiple disciplines in energy science, they 
also struggled to maintain concentration during the lectures due to their long duration, the 
back-to-back lecture schedule, and the overly technical terminology used by the lecturers. 
Scheduling lectures is complex due to the busy schedules of invited professionals from 
business and higher education. And delivering lectures to high school students and teachers 
may provide a challenge to lecturers who have little previous experience with these types of 
audiences. Future programming might consider researching the most effective length for 
lectures to high school students and providing additional guidelines to lecturers on delivering 
content to an audience new to the lecture topic.   
 
The responses of participants in this program suggest that an important component of 
learning about energy science is hands-on activities and field trips that provide direct 
engagement with technologies and observation of real-world systems. On the other hand, 
these often sophisticated and high-cost energy maintenance technologies are only available in 
limited quantities and require close expert supervision; thus, they are unlikely to be offered in 
traditional classroom settings. Afterschool energy science programs like DEAP that involve 
diverse expertise, professional speakers, and multiple activities can provide exposure to 
cutting-edge technology and up-to-date knowledge that is inspirational and beneficial to both 
teachers and students. Nonetheless, the program is limited in scale due to the substantial 
resources and detailed involvement required to prepare and organize the program. 
      
Giving students and teachers the opportunity to interact socially as co-learners in hands-on 
activities and research projects allowed them to observe one another as learners. Additionally, 
teachers also gain insight into the student learning process that will potentially facilitate 
future lesson planning. We advocate for the design of afterschool programs that allow 
teachers and students to learn, interact, and work to solve problems together in similar 
learning spaces. Our findings suggest that afterschool programs can both effectively 
complement and expand on basic energy science knowledge currently provided in the 
traditional classroom setting, while also facilitating professional development of teachers by 
renewing and expanding the scope of their knowledge on current developments in the field of 
energy science.  
 
4. Reflections 

 
In addition to gaining insight from the DEAP program evaluation, the organizing committee 
reflected on several challenges that need to be considered in the process of program 
development and maintenance. One challenge is sustaining participant excitement throughout 
the program. Another major challenge is maintaining the necessary financial and human 
resources to produce similar afterschool programs. This includes organizing detailed 
procedures for advertising, recruiting participants, and communicating the program 
effectively to the university, industry partners, school officials, and parents. Another 
challenge is maintaining stewardship by the university, the industries, and the school partners 
that have provided the facilities and human and material resources to support this program 
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over the years. In terms of targeting participants in minority populations, special effort is 
required to navigate delicate university procedures in engaging and protecting these groups.  
 
5. Conclusion 

 
The Duke Energy Academy at Purdue program was effective and successful in delivering 
energy science knowledge and inspiring interest in both teacher and student participants 
through multiple activities. Participants particularly found beneficial the experiential learning 
aspect of the program in the form of hands-on activities and tours of facilities. These 
experiences provided live engagement with facilities and technologies that are rarely 
experienced in traditional classroom settings. The DEAP specifically also provided a 
platform for teacher and student participants to be a co-learner. The opportunity to interact 
socially and professionally with one another allowed participants a means of gaining insight 
into each other’s learning process. This social interaction appears to be meaningful to student 
participants due to the insight they gained into teachers as learning humans beyond the 
professional role that students typically experience of teachers in the classroom. 
 
6. Acknowledgments 

The DEAP was supported by Purdue University Energy Center, ArcelorMittal, Bowen 
Energy, Consumers Energy, Duke Energy Foundation, General Electric, Tipmont REMC, 
Siemens Technologies, and United States Office of Naval Research Grant N00014-18-1-
2397. The authors would like to thank Maureen McCann of Purdue University for her 
constant encouragement throughout the study. 

 
 
 
References 
 

[1]   National Research Council (2009). Learning Science in Informal Environments: People, Places, and 
Pursuits. Washington, DC: The National Academies Press. https://doi.org/10.17226/12190. 

[2]  Krishnamurthi, A., Ballard, M., & Noam, G. G. (2014).  Examining the impact of afterschool STEM 
programs.  A paper commissioned by the Noyce Foundation. Noyce Foundation.  Retrieved from 
https://files.eric.ed.gov/fulltext/ED546628.pdf 

 
[3]  Science, Technology, Engineering and Math (STEM) in Afterschool Survey Results (2011). Retrieved from 

http://www.afterschoolalliance.org/SurveyBlog.pdf 
 
[4]  Nelms, R. M., & Halpin, R. (2007, June), Experience With An Alternative Energy Workshop For Middle 

School Science Teachers. Paper presented at 2007 Annual Conference & Exposition, Honolulu, Hawaii. 
https://peer.asee.org/2387 

 
[5]  Krohn, J. (2003, June), Energy & The Environment: An Energy Education Course For High School 

Teachers. Paper presented at 2003 Annual Conference, Nashville, Tennessee. https://peer.asee.org/11513 
 
[6]  Wilkins, L., & Warren, D. P., & De Rego, F. R., & Seraphin, K. D. (2011, June), Engineering Energy 

Solutions: Facilitating Hands-on. Paper presented at 2011 ASEE Annual Conference & Exposition, 
Vancouver, BC. https://peer.asee.org/17865 

 

https://files.eric.ed.gov/fulltext/ED546628.pdf
http://www.afterschoolalliance.org/SurveyBlog.pdf
https://peer.asee.org/2387
https://peer.asee.org/11513


  Session ETD-345 
 

Proceedings of the 2020 Conference for Industry and Education Collaboration                     
Copyright ©2020, American Society for Engineering Education 

 
 

[7]  Guo, L., & Tahernezhadi, M. (2012, June), Problem-based Learning in the Training of Middle and High 
School Teachers in Alternative Energy. Paper presented at 2012 ASEE Annual Conference & Exposition, 
San Antonio, Texas. https://peer.asee.org/21823 

 
[8]  DeWaters, J., & Powers, S. (2009, June), Using A Real World, Project Based Energy Module To Improve 

Energy Literacy Among High School Youth Paper presented at 2009 Annual Conference & Exposition, 
Austin, Texas. https://peer.asee.org/4626 

 
[9]  Bayles, T., & Rice, J., & Russ, G., & Monterastelli, T. (2007, June), High School Outreach: A Look At 

Renewable Energy. Paper presented at 2007 Annual Conference & Exposition, Honolulu, Hawaii. 
https://peer.asee.org/2334 

 
[10]  Pidugu, S. (2005, June), University Industry High School Educational Partnership: Fuel Cell Energy 

Project Paper presented at 2005 Annual Conference, Portland, Oregon. https://peer.asee.org/15386 
 
[11]  STEM in the Summer: The Joyful of meaningful learning. National Summer Learning Association. 

Retrieved from http://www.summerlearning.org/wp-content/uploads/2016/10/STEM-in-
Summer_keyline.pdf 

 
[12]  Robert Half (2015) Get ready for Generation Z. Retrieved from 

https://www.roberthalf.com/sites/default/files/Media_Root/images/rh-
pdfs/rh_0715_wp_genz_nam_eng_sec.pdf 

 
 
 
 
Biographical Information 

PANKAJ SHARMA is currently the managing director of the Integrative Data Science Initiative at Purdue. His 
research interests include biomass modeling, sustainability, battery safety, and big data. He is also a courtesy 
professor of Engineering Technology in the Purdue Polytechnic Institute and a visiting professor at the National 
Cheng Kung University in Taiwan. 
 
ERIC D. DEEMER is currently an associate professor in the Department of Educational Studies at Purdue 
University. He received his PhD in counseling psychology from the University at Albany, State University of 
New York in 2008. His research focuses on STEM career motivation, gender and racial stereotyping, and 
academic and vocational climate factors that influence career development. 
 
DENNY PUTRA is currently a doctoral student in Counseling Psychology at Purdue University. His research 
interests include the culture and strength-based model of psychosocial factors that affect the academic and 
career development of college students, particularly for first-generation college students. 
 
TOLULOPE OMOTOSO received his PhD in civil engineering from Purdue University in 2018. He has been 
involved with the DEAP program since 2012 and currently is working for Tipmont REMC. 
 
VIVIEN LAI received her bachelor’s degree in biochemistry from Purdue University in 2016. She has 
participated in the DEAP program since 2012 and assisted in coordinating the program until 2018. Vivien is 
currently working for Indiana University Health. 
 
GERALD KROCKOVER is an emeritus professor in the Department of Earth, Atmospheric, and Planetary 
Sciences at Purdue University. His research interests include earth and atmospheric science education for PK-12 
and higher education. 

https://peer.asee.org/21823
https://peer.asee.org/4626
https://peer.asee.org/2334
https://peer.asee.org/15386
http://www.summerlearning.org/wp-content/uploads/2016/10/STEM-in-Summer_keyline.pdf
http://www.summerlearning.org/wp-content/uploads/2016/10/STEM-in-Summer_keyline.pdf
https://www.roberthalf.com/sites/default/files/Media_Root/images/rh-pdfs/rh_0715_wp_genz_nam_eng_sec.pdf
https://www.roberthalf.com/sites/default/files/Media_Root/images/rh-pdfs/rh_0715_wp_genz_nam_eng_sec.pdf

