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and technology, can be learned through multiple grade levels and relates very specifically to 

students’ interests and experiences.   

The call for three dimensional learning serves as a broad view of NGSS, but much 

greater detail exists within the conceptual framework and may be realized through the MobiLAP 

approach.  There are several primary areas where MobiLAP may have a significant impact 

toward the alignment of NGSS standards.  These include: utilizing the interconnectedness of 

science as it applies to the real world, creating a deep understanding and knowledge of the 

content area, incorporating engineering and technology into science learning and the ability to 

prepare students for higher education, employment and citizenship.   

One of the ways that educators can prepare students for the future is by making use of 

tools that are readily available to them.  Since the majority of US teenagers own a smartphone, 

the MobiLAP approach is a vehicle that educators may use to facilitate student learning both in 

and out of the classroom.  Since many of the observations in citizen science take place outdoors, 

students can make use of the tools they already have at their disposal and can continue the 

learning outside of the classroom and during non-school hours.  This access to smartphones, apps 

and other mobile technologies affords any student the opportunity to be a citizen scientist 

(Ranieri & Pachler, 2014).  

 Educator Confidence and Training.  Teachers should aim to facilitate learning in a 

multidisciplinary and project-based approach in order to solve real-world issues (Asghar, 

Ellington, Rice, Johnson, & Prime, 2012).  This may prove difficult however, as many teachers 

do not receive the support needed to collaborate in a multidisciplinary manner (Slavit, Nelson & 

Lesseig, 2016).  Professional development may tend to be focused in the teacher’s primary 

subject area and may not allow for growth in related content areas.  Additionally, educators get 
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comfortable in their own subject and may not wish to collaborate with colleagues in other STEM 

fields (Zhang, Mclnerney, & Frechtling, 2010). Lack of support and collaboration with other 

STEM educators may prove to be two factors that may prevent teachers from reaching their 

potential as facilitators of project-based, multidisciplinary STEM instruction. 

 Another factor that may contribute to a lack of confidence in STEM educators in the need 

for specialized skills or knowledge related to project-based activities such as citizen science 

(Thrumbull et al., 2000; Shah & Martinez, 2016).  In fact, many science teachers have not 

personally experienced scientific inquiry and it may be difficult for them to recognize its 

attributes when trying to implement it in a classroom activity (Shah & Martinez, 

2016).  Similarly, student-teachers use their own experiences to understand climate change and 

may not understand the core concepts associated with the topic (Papadimitriou, 

2004).  Compounding these issues is the level of technological ability needed to properly 

conduct project-based learning activities such as citizen science projects.  Each project varies in 

the types of technology and the level of skill needed to effectively use them for the respective 

project.  However, teachers should anticipate a learning curve in terms of subject content 

knowledge, citizen science project comprehension and technical dexterity related to operating 

mobile technologies, submission forms and determining coordinates using GPS devices or 

apps.  These unfamiliar areas and the additional effort needed to master them may be enough to 

dissuade teachers from implementing projects such as these into their curriculum.  School 

districts should provide appropriate professional development learning experiences and support 

for sustained implementation.  

 Instructional Time. In today’s educational system, where teachers may feel as though 

they must “teach to the test” in order to satisfy mandates, there is little time for projects that can 
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distract from those goals.  Removing students from their regular science classroom to take part in 

a multi-observational citizen science program could impact instructional time for subject matter 

that needs to be covered.  If the citizen science project includes a field trip component, students 

may miss content in other subjects which can negatively impact their learning in those content 

areas.  Additionally, since many citizen science projects require the use of technology (often 

students’ own smartphones), this increases the opportunity for students to get distracted and take 

away from instructional time. 

 Logistical Barriers. Not every high school in the United States is located in a rural area 

with a vast supply of natural and forested areas teeming with a variety of species in proximity to 

the campus.  Citizen science projects rely on individuals to make and report observations on a 

variety of naturally occurring subjects.  This may prove a difficult proposition if schools are 

located in urban areas and do not have direct access to the citizen science subjects they wish to 

study.  In cases such as these, teachers may be required to organize field trips to locations where 

the requisite observation and reporting of species can take place.  There are also opportunities for 

urban-based citizen science projects that examine pollutants or that make observations of 

available species such as insects and birds.  

Logistically, the addition of a field trip complicates what may otherwise be the very 

simple process of taking part in citizen science.  There are often costs associated with busing 

needs as well as food and beverage requirements.  School districts also have the responsibility of 

obtaining permission slips, health forms, and providing qualified chaperones for trips away from 

campus.  Since many of the activities associated with citizen science take place outdoors, 

precautions must be taken place for injuries, allergic reactions and illness. Thus, epipen and 

glucagon-certified individuals and those with basic first aid training may need to be included as 
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part of the chaperone team.  The addition of such individuals may be burdensome to the district 

financially and they may be in limited supply. 

Costs, paperwork and personnel are not the only barriers to successfully implementing 

citizen science projects in schools.  Technology is frequently required in order to observe, record 

and report data to citizen science projects.  The use of technology may bring about several 

challenges.  Students that utilize their own smartphones may incur charges when downloading 

apps that enable them to complete the project.  For example, a citizen science project may 

require the exact latitude and longitude for any species observed.  Some smartphones may not 

have a built-in GPS for students to mark sample locations and a handheld GPS unit might need 

to be included to gather a geolocation.  The amount of data used to take part in the project may 

also be a barrier as many smartphone users have a monthly limit on the amount of data they can 

use.  Additionally, since many citizen science projects take place in nature, there may not be cell 

phone service or WiFi available to transmit data about the project to corresponding third-party 

apps.  There are however, solutions that collect data and synch to the cloud once a network 

connection becomes available.  Lastly, each user has their own level of skill and comfort with the 

use of technology.  If students are not properly trained on the use of project-related technology, 

the data collected for citizen science projects could be unreliable.  Students need to be trained 

with observational protocols and use of specialized equipment in some projects such as the use 

of technology that measures water or air quality. 

Directions for Future Research 

 This section outlines three major areas for future research.  First, citizen science identity 

should be explored further to better connect the interwoven areas of climate change, STEM 

interest and environmental stewardship.  Secondly, using the MobiLAP approach in other 
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contexts may be beneficial toward learner identity and knowledge construction in other subject 

areas.  Thirdly, the CEmSTEM subsection of STEM should be further refined and explored to 

find ways to capitalize on the potential of solving major environmental issues such as climate 

change. 

Citizen Science Identity 

 The idea of citizen science identity is relatively new and the interwoven aspects of STEM 

interest, climate awareness and environmental stewardship should be investigated 

further.  Gaydos and Squire (2012) investigated the impact of an educational game on citizen 

science identity and its connection with perceived, potential environmental 

stewardship.  Although this study was based in a virtual citizen science game, it connected 

participants’ feelings toward their identities as citizen scientists and their perceived potential of 

taking part in actions that help the environment.  The Gaydos and Squire study (2012) connected 

one of the theorized pieces (environmental stewardship) related with citizen science 

identity.  Wallace and Bodzin (2017) explored additional strands of this interwoven fabric and 

added STEM interest as a related component of citizen science identity.  This current study adds 

another element (climate change awareness) to the composition of citizen science identity.  The 

results indicate that participants that take part in the MobiLAP approach and form identities as 

citizen scientists also have increased interest in STEM, CEmSTEM, better climate awareness and 

perceive that they will take part in activities to help the environment.  Figure 8 introduced 

components of citizen science identity related to this study.  Future research may utilize 

advanced statistical methods to understand how much each component of the framework 

contributes to the formation of citizen science identity 
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MobiLAP in Other Contexts 

 Much like citizen science identity, the educational approach of mobile learning and 

authentic practice is also a relatively new field of study.  There are only a few research studies 

that have examined this combination and with the ubiquity of mobile devices, additional research 

is warranted.  There are many applications in which mobile learning can pair with authentic 

practice to provide authenticity to learning and professional development.  Fields of study and 

jobs that require the use of mobile technologies to perform work-related tasks are of particular 

interest as the use of mobile devices add to the authenticity of the practice.  In the case of this 

study, citizen science fits nicely as many authentic tasks related to observing, recording and 

reporting data can be completed by using a smartphone.   

 
CEmSTEM Exploration 

 This study defined a new subsection of STEM which places an emphasis on the 

conservation and environmentally-minded aspects of science, technology, engineering and 

mathematics.  Many citizen science programs offer experiences where participants can obtain 

first-hand knowledge about climate change and the environment.  This hands-on approach 

combined with mobile learning demonstrated how participants may create interest in 

CEmSTEM.  A multidisciplinary approach to teaching and learning STEM may provide a 

holistic view of the problems endangering our world and may create a pro-environmental ethos 

to aid such issues.  

 As this is the first study related to CEmSTEM, there is a great need to further develop 

this newly formed concept.  Further definition, correlation and causation needs to take place in 

order to understand how the next generation of STEM workers and educators may impact and 

influence our world while adhering to their beliefs as conservationists and environmentally-
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minded individuals.  Longitudinal research needs to occur to determine if STEM interest and 

CEmSTEM interest generated in early high school years is indeed a predictor of future STEM 

careers.  Likewise, further study needs to take place to see if the climate change perceptions, 

environmental stewardship and citizen science identity developed in this study have a lasting 

impact on participants. 

Final Thoughts 

As the United States educational system develops methods to enhance STEM education 

and increase climate change awareness, citizen science may be emerging as a viable solution to 

both issues.  Citizen science engages and empowers students to have an active role in their 

learning and instills a pro-environmental ethos (Groulx, Bribois, Lemieux, Winegardner & 

Fishback, 2017) while creating STEM interest (Johnson et al., 2014; Toomey & Domroese, 

2013).  The solution is simple, yet effective, as any student with a smartphone can be a citizen 

scientist (Ranieri & Pachler, 2014).  The formation of citizen science identity may have a long-

lasting impact in the areas of STEM interest, climate change awareness and environmental 

stewardship.  With a large majority of teens having access to a smartphone, the adoption of 

citizen science as a method to enhance STEM education and increase climate change awareness 

seems to be definitive solution.   

There are a plethora of cost-effective educational opportunities within citizen 

science.  SciStarter (Science for Citizens LLC, 2017) boasts more than 1,600 citizen science 

research projects, many of which have curriculum implementation guides for multiple grade 

levels (Brown, Abell, Demir, & Schmidt, 2006).  Many of these opportunities use mobile 

technologies to enhance and extend the learning beyond the classroom.  As teachers and schools 

look for low-cost and engaging ways to align to standards and provide students with authentic 
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experiences, the MobiLAP approach in citizen science contexts may be a solution worth 

consideration.   

While citizen science is not the panacea to all of the educational issues in the United 

States, it does show promise in generating interest in STEM fields, improving STEM education 

and increasing climate change awareness and understandings.  Students that take part in citizen 

science may be able to see and experience climate change for themselves; turning an abstract 

concept into a personal reality.  Perhaps more importantly, it helps to develop a conservation and 

environmentally-minded STEM interest in which innovation is intertwined with conservation.  

Citizen science is not the panacea to all of the educational issues in the United States, but it is a 

powerful tool that may just change the world. 
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APPENDIX A: The Citizen Science Identity, Mobile Learning and Conservation and 
Environmentally-minded STEM Interest Survey (CSI-CEmSTEM) 

The Citizen Science Identity, Mobile Learning and Conservation and Environmentally-minded 

STEM Interest Survey (CSI-CEmSTEM) 

In this survey, you will be asked to share your ideas about STEM (science, technology, 
engineering and math), citizen science, mobile learning, environmental activism, climate change 
and conservation. For the purpose of this survey, we use these terms in the following ways. 

STEM represents fields of study and careers related to science, technology, engineering and 
mathematics. 

CEmSTEM refers to a type of STEM that is founded in conservation and environmental-
mindedness.  

Citizen Science represents the collection and analysis of data relating to the natural world by 
members of the general public (often collaborating with professional scientists and contributing 
to research). 

Mobile Learning represents the use of mobile technologies (such as smartphones, apps, iPads, 
etc.) to increase learning.  

Climate Change is the long-term change in the earth’s temperature. This often relates to global 
warming, specifically warming temperatures cause by humans. 

Environmental Stewardship refers to individuals or groups of people that have a sense of 
responsibility for the environment and may take part in activities that help the environment (such 
as a group of volunteers that takes part in monthly beach cleanup events or recycling activities).  
For each of the items on the following pages, you will be asked to indicate the extent to which 
you agree or disagree with a statement.  

 

Section I: STEM Interest. Items in this section present ideas related to your interest in STEM 
education and careers. Indicate the extent to which you agree or disagree with the following 
statements. Please read each sentence and MARK THE CIRCLE that best describes your opinion 
for EACH item.  

 Indicate how you feel about each statement. 

 Strongly 
Agree 

 
Agree 

No 
Opinion 

 
Disagree 

Strongly 
Disagree 

1. I enjoy learning science.      

2. School science has improved my 
decision-making. 
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 Indicate how you feel about each statement. 

 Strongly 
Agree 

 
Agree 

No 
Opinion 

 
Disagree 

Strongly 
Disagree 

3. I enjoy using technology to solve science 
problems.      

4. I plan to take more science classes in high 
school.      

5. Technology does NOT help me learn 

science. 
       

6. More time in the school day should be 

devoted to science. 
     

7. Computers make learning science more 
interesting.       

8. Learning science is NOT interesting.      

9. I enjoy using technology to learn science.      

10. More time in science classes should 
involve the use of technology.      

11. I would be more likely to take a job if I 
knew it involved working with technology.      

12. Working in technology would be 
interesting.      

13. I would like to become a scientist.      

14. I would like to get a job in technology.      

15. I would NOT enjoy a job in technology.      

16. I will probably choose a job that 
involves using technology.      

17. I would like to work in a science 
laboratory      

18. I would like to contribute additional data 
to scientific research.      

 
Section II: CEmSTEM Perceptions. Items in this section present ideas related to interest 
in conservation and environmentally-minded types of STEM. Indicate the extent to which 
you agree or disagree with the following statements. Please read each sentence and MARK 
THE CIRCLE that best describes your opinion for EACH item. 
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 Indicate how you feel about each statement. 

 Strongly 
Agree 

 
Agree 

No 
Opinion 

 
Disagree 

Strongly 
Disagree 

19. STEM is useful if it can help 
conservation efforts. 

     

20. One of the most important uses of 
STEM is to improve/solve issues such as 
climate change. 

     

21. I am interested in a STEM career that 
will help the environment. 

     

22. I am only interested in a STEM career if 
I can help the environment. 

     

23. STEM innovations are important even if 
they harm the planet. 

      

24. STEM careers are interesting because 
they have the potential to positively impact 
the environmental problems in our world. 

     

25. I am NOT interested in the conservation 
and environmental aspects of STEM. 

     

26. I am interested in careers that use 
engineering to help the environment. 

     

27. I am interested in careers that use 
science to help the environment. 

     

28. I am interested in careers that use 
technology to help the environment. 

     

 
Section III: Ideas about Citizen Science. Items in this section present ideas related to citizen 
science. Indicate the extent to which you agree or disagree with the following statements. Please 
read each sentence and MARK THE CIRCLE that best describes your opinion for EACH item. 
An example of citizen science may include fishermen concerned about the population of a certain 
species of fish. In this example, they may submit data when they catch this type of fish (such as 
size weight, gender, condition, season, etc.) to scientists that will use the information in a global 
study. This information may be used to understand and protect fish populations.  
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 Indicate how you feel about each statement. 

 Strongly  
Agree 

 
Agree 

No 
Opinion 

 
Disagree 

Strongly 
Disagree 

29. Citizen Science helps me better 
understand the world I live in. 

     

30. More people should take part in Citizen 
Science. 

     

31. Contributing data/information to Citizen 
Science is important for the planet. 

     

32. Taking part in Citizen Science does NOT 
help the environment. 

     

33. Anyone can be a Citizen Scientist.      

34. I want to be a Citizen Scientist.      

35. I want to participate in Citizen Science 
projects in the future. 

     

36. Citizen Science helps me understand 
climate change.  

     

37. I feel like a Citizen Scientist.      

38. Citizen Science is fun.      

39. I can help my local environment by taking 
part in Citizen Science. 

     

40. I am a Citizen Scientist.      

41. Citizen Science makes science seem more 
real. 

     

 
Section IV: Ideas about Mobile Learning. Items in this section present ideas related to mobile 
learning. Indicate the extent to which you agree or disagree with the following statements. Please 
read each sentence and MARK THE CIRCLE that best describes your opinion for EACH item.  
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 Indicate how you feel about each statement. 

 Strongly  
Agree 

 
Agree 

No 
Opinion 

 
Disagree 

Strongly 
Disagree 

42. Using my smartphone/mobile device helps 
me learn. 

     

43. My smartphone/mobile device makes it 
easier to communicate with classmates and 
teachers. 

     

44. I use my smartphone/mobile device for 
schoolwork. 

     

45. I use my smartphone/mobile device for 
schoolwork while I’m outside of the normal 
classroom. 

     

46. I do NOT feel connected because of my 
smartphone/mobile device. 

     

47. My smartphone/mobile device makes 
learning easier. 

     

48. My smartphone/mobile device helps me 
understand the world around me.  

     

49. Using my smartphone/mobile device can 
help the environment. 

     

50. I can use my smartphone/mobile device 
for important projects. 

     

51. Using my smartphone/mobile device helps 
my work as a citizen scientist. 

     

 

Section V: Ideas about Climate Change. Items in this section present ideas related to climate 
change. Indicate the extent to which you agree or disagree with the following statements. Please 
read each sentence and MARK THE CIRCLE that best describes your opinion for EACH item. 
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 Indicate how you feel about each statement. 

 Strongly  
Agree 

 
Agree 

No 
Opinion 

 
Disagree 

Strongly 
Disagree 

52. I am concerned about climate change.      

53. I understand what causes climate change.      

54. I am well informed about the 
consequences of climate change. 

     

55. I understand what is necessary to reduce 
climate change. 

     

56. Climate change is caused mostly by 
human activities. 

     

57. Climate change is caused by both human 
activities and natural changes. 

     

58. The issue of climate change is important 
to me personally. 

     

 

Section VI: Ideas about Environmental Stewardship. Items in this section present ideas 
related to environmental stewardship. Indicate the extent to which you agree or disagree with the 
following statements. Please read each sentence and MARK THE CIRCLE that best describes 
your opinion for EACH item. 

 Indicate how you feel about each statement. 

 Strongly  
Agree 

 
Agree 

No 
Opinion 

 
Disagree 

Strongly 
Disagree 

59. Environmental protection starts with me.      

60. I’m willing to take up responsibility to 
protect the environment in the United States. 

     

61. Behaving responsibly toward the Earth –
living a sustainable life-style– is part of my 
moral code. 

     

62. Engaging in environmental behaviors is      
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important to me. 

63. If I had enough time or money, I would 
certainly devote some of it to working for 
environmental causes. 

     

64. I have a lot in common with 
environmentalists as a group. 

     

65. Learning about the natural world should be 
an important part of every child’s upbringing.      

66. My own interests usually seem to coincide 
with the position advocated by 
environmentalists. 
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APPENDIX B: Open Ended Survey (Mobile Technology Group) 
 

Open Ended Survey (Mobile Technology Group) 

 

1. How might using mobile technologies to gather environmental data change your future 
career path, course of study or interest in STEM? 
 

2. How important is it to consider the environment when creating STEM innovations? 
 

3. How have your feelings toward climate change been effected by taking part in this citizen 
science project? 
 

4. How has this project influenced how you think about citizen science? 
 

5. How has using a smartphone for this project to identify trees, plot location, conduct 
research and take photos impacted your thoughts on learning with your 
smartphone/mobile device? 
 

6. How has this citizen science project changed the way you think about humankind’s 
impact on climate change? 
 

7. How has taking part in this project impacted your thoughts on caring for the 
environment? 
 

8. Did using your smartphone for this project make you feel like a citizen scientist? If so, 
how? 
 

9. Did using your smartphone for this project make you more interested in any STEM 
fields? If so, how? 
 

10. Would you like to provide any additional feedback about this project? If so, please 
respond. 
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APPENDIX C: Open Ended Survey (Non-Mobile Technology Group) 
 

Open Ended Survey (Non-Mobile Technology Group) 

1. How might taking part in this citizen science project change your future career path, 
course of study or interest in STEM? 
 

2. How important is it to consider the environment when creating STEM innovations? 
 

3. How have your feelings toward climate change been effected by taking part in this citizen 
science project? 
 

4. How has this project influenced how you think about citizen science? 
 

5. How might your feelings about this project have changed if you were able to use your 
smartphone to identify trees, plot location, conduct research and take photos? 
 

6. How has this project changed the way you think about humankind’s impact on climate 
change? 
 

7. How has taking part in this project impacted your thoughts on caring for the 
environment? 
 

8. Would using your smartphone for this project make you feel like a citizen scientist? If so, 
how? 
 

9. Would using your smartphone for this project make you more interested in any STEM 
fields? If so, how? 
 

10. Would you like to provide any additional feedback about this project? If so, please 
respond. 
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APPENDIX D: Initial a Priori Codes 

Initial a Priori Codes 

Code Description 

STEM Interest 
 

Participants respond with affirmations of interest in STEM 
or science 

STEM Career 
 

Participants respond with positive feelings related to careers 
in STEM 

No STEM Interest Gained Participants reported that they did not have any increased 
interest in STEM 

CEmSTEM Perceptions 
 

Participants note an understanding of the relationship 
between STEM and the environment. 

Affordances of Citizen Science Participants stated several attributes related to taking part in 
citizen science 

CS Identity Participants responded with feeling like or being a citizen 
scientist. 

Mobile Tech Affordances Participants record opportunities for learning and working 
with mobile technologies. 

Climate Change Awareness Participants responded with obtaining an increased 
awareness or understanding of climate change after taking 
part in the study. 

Environmental Stewardship Participants discuss a need or desire to care for the 
environment. 
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APPENDIX E: Revised Codes with Member Check 

Revised Codes with Member Check 

Code Description Example 

STEM Interest 
 

Participants respond with 
affirmations of interest in STEM or 
science 

“Yes, because the science and 
technology helping us understand 
what type of tree the leaf came 
from. So I would be more interested 
in doing more science and 
technology projects in school.” 

STEM Career 
 

Participants respond with positive 
feelings related to careers in STEM 

“Citizen science has made me 
consider different careers. It has 
increased my interest in STEM and 
how it could help the environment.” 

No STEM Interest 
Gained 

Participants reported that they did 
not have any increased interest in 
STEM 

“I don’t believe it will change my 
career path or course of study but it 
could be a hobby for me” 

CEmSTEM 
Perceptions 
 

Participants note an understanding 
of the relationship between STEM 
and the environment. 

“It is very important, because some 
of the most pressing issues in our 
nation and world are climate change 
and pollution, so we should make 
extra effort to not contribute to 
those problems, but instead create 
STEM innovations that help the 
environment.” 

CS Affordances 
 

Participants comment on the 
attributes related to taking part in 
citizen science. 

“I feel very happy to have helped 
scientists and the environment by 
collecting information that may help 
slow down climate change.” 

CS Promotes Pro-
environmental 
Ethos 
 

Participants identify citizen science 
as a method that is benefiting the 
environment and creating a pro-
environmental ethos.  

“This project opened up my eyes to 
how citizen science can actually be 
used to better the Earth’s situation 
and how everyday citizens, who are 
not scientists, can still get involved 
in helping the environment.” 
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CS Promotes CC 
Understandings 
 

Participants identified citizen 
science as a way to better 
understand climate change. 

“Taking part in this project has 
taught me that climate change may 
be more serious than some people 
consider it to be and even the 
slightest concepts such as tree 
phenology can demonstrate the 
effects of climate change.” 

CS Identity 
 

Participants responded with feeling 
like or stating that they actually are 
a citizen scientist. 

“It has made me notice that climate 
change is real and by being a citizen 
scientist, I can help scientists 
research on how to fix all the issues 
we are facing.” 

CS Anyone 
 

Participants stated that anyone is 
able to be a citizen scientist. 

“It makes me realize that citizen 
science is something anyone can do 
and take part in, and it really makes 
a difference.” 

Mobile Learning 
Affordances  

Participants record opportunities 
for learning and working with 
mobile technologies. 

“It would have been a lot easier. I 
feel that smartphones and 
technology have become efficient. 
They could show me easily which 
species, the location and everything 
which would have made my study 
easier.” 

Mobile Fosters CS 
Identity 

Participants state that the use of 
mobile technologies make them 
feel like citizen scientists.  

“It did, because I was able to use 
my own phone to be a citizen 
scientist. It made me feel like being 
a citizen scientist is easier than I 
thought, so I can benefit the 
environment in the future.” 

Mobile Generates 
STEM Interest 

Participants point to the use of 
mobile technologies as a 
contributing factor in generating 
STEM interest. 

“Using technology to gather data 
may make you have a stronger 
connection to the subject. Using 
technology like phones may make 
you more interested in STEM since 
its a daily item you use and can 
relate it to the subject.” 
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Personally 
Experience CC 

Participants make statements 
regarding personally experiencing 
climate change as a result of the 
citizen science project. 

“This project gave me a new 
approach on how to help it. Seeing 
the trees delay their change because 
of the climate change is real proof 
that we need to change.” 

Climate Change 
Awareness 
 

Participants responded with 
obtaining an increased awareness 
or understanding of climate change 
after taking part in the study. 

“Taking part in this project has 
taught me that climate change may 
be more serious than some people 
consider it to be and even the 
slightest concepts such as tree 
phenology can demonstrate the 
effects of climate change.” 

Moving toward 
action-oriented 
Environmentalism 
 

Participants discuss a need or 
desire to care for the environment. 

“Before I never really paid attention 
to the trees and didn’t really observe 
what was happening to our 
community in terms of the 
landscape, but this citizen science 
project has allowed me to see what I 
could do to help raise awareness 
about climate change.” 
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APPENDIX F: Means and Standard Deviations of the pre and posttest Scores for Each 
Item from the CSI-CEmSTEM Instrument by the Type of Intervention 

Means and Standard Deviations of the pre and posttest Scores for Each Item from the CSI-
CEmSTEM Instrument by the Type of Intervention. 

Scale of 
Measurement 

Control Group 
Mean (SD) 

Non-mobile 
Technology 

Group 
Mean (SD) 

MobiLAP Group 
Mean (SD) 

Pretest   Posttest Pretest Posttest Pretest Posttest 

Section 1: STEM 
interest (18 items) 

58.64 
(9.75) 

55.84 
(11.68) 

57.84 
(12.56) 

61.69 
(14.48) 

57.44 
(12.75) 

61.15 
(10.22) 

Item 1 3.80 
(0.55) 

3.59 
(0.90)  

3.53 
(1.04) 

3.91 
(1.14)  

3.42 
(1.09) 

3.63 
(0.96)  

Item 2 3.02 
(0.90) 

3.25 
(0.84) 

2.82 
(0.83) 

3.31 
(1.16) 

2.83 
(1.08) 

3.08 
(1.07) 

Item 3 3.73 
(0.92) 

3.57 
(0.90) 

3.87 
(0.94) 

3.82 
(0.94) 

3.85 
(0.85) 

3.69 
(0.88) 

Item 4 3.45 
(0.90) 

3.16 
(1.01) 

3.16 
(1.02) 

3.91 
(1.12) 

3.08 
(1.15) 

3.35 
(1.00) 

Item 5 3.80 
(0.93) 

3.57 
(0.93) 

3.96 
(0.98) 

3.80 
(0.94) 

3.94 
(0.73) 

3.69 
(0.99) 

Item 6 2.50 
(0.90) 

2.48 
(1.02) 

2.60 
(0.94) 

2.80 
(0.94) 

2.42 
(1.13) 

2.67 
(1.12) 

Item 7 3.41 
(0.87) 

3.23 
(1.03) 

3.58 
(0.92) 

3.69 
(0.95) 

3.67 
(0.91) 

3.83 
(0.83) 

Item 8  3.80 
(0.95) 

3.52 
(1.09) 

3.47 
(1.01) 

3.91 
(1.08) 

3.35 
(1.19) 

3.33 
(1.23) 

Item 9  3.48 
(0.88) 

3.48 
(0.93) 

3.56 
(0.89) 

3.87 
(0.79) 

3.69 
(0.85) 

3.81 
(0.70) 

Item 10 3.11 
(0.99) 

3.27 
(1.06) 

3.33 
(1.02) 

3.44 
(1.12) 

3.40 
(0.87) 

3.67 
(0.83) 

Item 11 3.30 
(0.95) 

3.00 
(1.10) 

3.24 
(1.21) 

3.31 
(1.10) 

3.23 
(1.08) 

3.54 
(0.94) 



  
 

217 
 

Item 12 3.25 
(1.10) 

3.05 
(1.22) 

3.49 
(1.24) 

3.47 
(1.16) 

3.50 
(1.03) 

3.71 
(0.90) 

Item 13 2.43 
(1.02) 

2.32 
(0.91) 

2.29 
(0.97) 

2.69 
(1.29) 

2.21 
(1.34) 

2.63 
(1.23) 

Item 14 3.09 
(1.10) 

2.89 
(1.19) 

2.93 
(1.39) 

3.00 
(1.26) 

2.94 
(1.21) 

3.42 
(0.92) 

Item 15 3.48 
(1.05) 

3.16 
(0.99) 

3.20 
(1.34) 

3.20 
(1.24) 

3.25 
(1.12) 

3.38 
(1.00) 

Item 16 3.45 
(0.95) 

3.09 
(1.05) 

3.40 
(1.29) 

3.47 
(1.12) 

3.31 
(1.06) 

3.73 
(0.74) 

Item 17 2.45 
(1.00) 

2.48 
(0.90) 

2.40 
(0.99) 

2.73 
(1.21) 

2.29 
(1.30) 

2.71 
(1.05) 

Item 18 3.09 
(1.01) 

2.75 
(0.94) 

3.02 
(1.22) 

3.36 
(1.28) 

3.06 
(1.21) 

3.29 
(0.90) 

Section 2: 
CEmSTEM 
perceptions (10 
items)  

30.91 
(5.94) 

29.84 
(6.02) 

30.69 
(3.15) 

33.96 
(5.39) 

29.96 
(5.57) 

32.63 
(5.25) 

Item 1 3.48 
(0.82) 

3.34 
(0.83) 

3.78 
(0.74) 

4.13 
(0.87) 

3.67 
(0.86) 

3.90 
(0.75) 

Item 2 3.59 
(0.87) 

3.34 
(0.89) 

3.71 
(0.89) 

3.96 
(0.85) 

3.58 
(0.85) 

3.85 
(0.77) 

Item 3 2.89 
(0.89) 

2.73 
(0.85) 

2.78 
(0.70) 

3.22 
(0.88) 

2.67 
(0.95) 

3.02 
(0.98) 

Item 4 2.82 
(0.87) 

2.64 
(0.89) 

2.69 
(0.79) 

2.84 
(0.82) 

2.69 
(0.95) 

2.96 
(0.90) 

Item 5 2.59 
(0.76) 

2.80 
(0.79) 

2.38 
(0.91) 

2.40 
(0.75) 

2.56 
(0.90) 

2.73 
(1.07) 

Item 6 3.57 
(0.87) 

3.32 
(0.74) 

3.56 
(0.62) 

3.84 
(0.77) 

3.56 
(0.85) 

3.63 
(0.84) 

Item 7 3.05 
(0.91) 

3.11 
(0.95) 

3.07 
(0.89) 

3.69 
(0.97) 

2.96 
(1.11) 

3.25 
(0.89) 

Item 8  3.07 
(0.90) 

2.82 
(0.81) 

2.82 
(0.89) 

3.18 
(1.01) 

2.63 
(0.94) 

2.92 
(0.94) 
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Item 9  2.91 
(0.86) 

2.84 
(0.75) 

2.93 
(0.96) 

3.42 
(1.08) 

2.81 
(0.98) 

3.10 
(1.02) 

Item 10 2.95 
(1.03) 

2.91 
(0.91) 

2.98 
(0.81) 

3.27 
(1.16) 

2.83 
(0.93) 

3.27 
(0.89) 

Section 3: Ideas 
about citizen science 
(13 items) 

39.84 
(6.90) 

39.18 
(8.51) 

40.20 
(6.51) 

47.64 
(9.53) 

40.06 
(8.74) 

46.90 
(6.07) 

Item 1 3.30 
(0.79) 

3.09 
(0.91) 

3.22 
(0.74) 

3.80 
(0.81) 

3.27 
(0.87) 

3.69 
(0.75) 

Item 2 3.30 
(0.63) 

3.20 
(0.90) 

3.31 
(0.70) 

3.84 
(0.80) 

3.35 
(0.79) 

3.54 
(0.68) 

Item 3 3.41 
(0.76) 

3.39 
(0.84) 

3.53 
(0.76) 

4.02 
(0.84) 

3.73 
(0.82) 

3.81 
(0.79) 

Item 4 3.41 
(0.73) 

3.18 
(0.81) 

3.44 
(0.76) 

3.91 
(0.82) 

3.65 
(0.76) 

3.96 
(0.71) 

Item 5 3.34 
(0.83) 

3.36 
(0.87) 

3.47 
(0.73) 

3.98 
(0.81) 

3.38 
(0.98) 

3.94 
(0.60) 

Item 6 2.59 
(0.87) 

2.64 
(0.84) 

2.69 
(0.95) 

3.24 
(0.98) 

2.58 
(1.03) 

3.06 
(0.76) 

Item 7 2.95 
(0.83) 

2.84 
(0.86) 

2.80 
(0.84) 

3.40 
(1.03) 

2.67 
(1.02) 

3.46 
(0.82) 

Item 8  3.09 
(0.83) 

3.09 
(0.74) 

3.16 
(0.93) 

3.71 
(0.82) 

3.21 
(0.94) 

3.73 
(0.76) 

Item 9  2.66 
(0.75) 

2.70 
(0.79) 

2.56 
(0.78) 

3.33 
(0.93) 

2.48 
(1.01) 

3.38 
(0.76) 

Item 10 2.91 
(0.68) 

2.89 
(0.75) 

3.04 
(0.98) 

3.58 
(0.94) 

2.90 
(0.86) 

3.48 
(0.74) 

Item 11 3.27 
(0.85) 

3.14 
(0.85) 

3.24 
(0.77) 

3.76 
(0.86) 

3.25 
(0.89) 

3.75 
(0.67) 

Item 12 2.50 
(0.76) 

2.57 
(0.87) 

2.56 
(0.81) 

3.33 
(0.95) 

2.44 
(0.92) 

3.38 
(0.61) 

Item 13 3.11 
(0.65) 

3.09 
(0.77) 

3.18 
(0.83) 

3.73 
(0.96) 

3.17 
(0.95) 

3.73 
(0.76) 

Section 4: Ideas 36.66 36.02 39.67 39.53 39.00 38.92 
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about mobile 
learning (10 items) 

(6.65) (8.53) (5.99) (7.67) (6.87) (6.39) 

Item 1 3.86 
(0.93) 

3.73 
(1.00) 

4.04 
(0.80) 

4.02 
(0.97) 

4.02 
(0.93) 

3.94 
(0.95) 

Item 2 4.16 
(0.78) 

3.86 
(0.98) 

4.31 
(0.73) 

4.22 
(0.74) 

4.23 
(0.81) 

4.00 
(0.92) 

Item 3 4.05 
(0.94) 

3.68 
(0.96) 

4.07 
(0.89) 

4.04 
(0.98) 

3.98 
(0.89) 

4.02 
(0.79) 

Item 4 3.98 
(1.05) 

3.77 
(0.99) 

4.11 
(0.91) 

4.07 
(0.94) 

4.00 
(0.77) 

4.04 
(0.85) 

Item 5 2.43 
(1.09) 

3.34 
(1.12) 

3.87 
(0.97) 

3.91 
(1.02) 

3.79 
(0.90) 

3.77 
(0.86) 

Item 6 3.55 
(1.09) 

3.41 
(1.04) 

3.80 
(0.92) 

3.89 
(0.98) 

3.69 
(0.80) 

3.90 
(0.75) 

Item 7 3.73 
(1.04) 

3.55 
(1.07) 

3.78 
(0.88) 

3.89 
(0.96) 

3.71 
(0.99) 

3.83 
(0.78) 

Item 8  3.52 
(1.17) 

3.41 
(1.11) 

3.78 
(1.13 

3.78 
(1.17) 

3.73 
(0.98) 

3.79 
(0.97) 

Item 9  3.73 
(1.04) 

3.57 
(1.09) 

3.93 
(0.89 

3.93 
(0.96) 

3.88 
(1.06) 

3.92 
(0.82) 

Item 10 3.66 
(1.06)  

3.70 
(1.00)  

3.98 
(0.75) 

3.78 
(0.95) 

3.98 
(0.86) 

3.71 
(0.97) 

Section 5: Ideas 
about climate change 
(7 items) 

25.18 
(4.28) 

25.34 
(4.06) 

26.09 
(2.95) 

27.93 
(5.06) 

25.60 
(4.59) 

26.71 
(3.99) 

Item 1 3.41 
(1.15) 

3.55 
(0.79) 

3.73 
(0.91) 

4.11 
(0.96) 

3.56 
(1.29) 

3.81 
(0.91) 

Item 2 3.73 
(0.92) 

3.77 
(0.64) 

3.98 
(0.69) 

4.09 
(0.90) 

3.94 
(0.73) 

3.90 
(0.66) 

Item 3 3.75 
(0.97) 

3.64 
(0.72) 

3.89 
(0.75) 

3.98 
(0.99) 

3.85 
(0.92) 

3.96 
(0.65) 

Item 4 3.50 
(0.95) 

3.68 
(0.74) 

 

3.82 
(0.89) 

3.91 
(1.06) 

3.79 
(0.90) 

3.77 
(0.69) 
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Item 8 4.00 
(0.81) 

3.80 
(0.93) 

3.64 
(0.91) 

4.18 
(0.83) 

3.65 
(1.00) 

3.75 
(0.81) 

Item 9 3.80 
(0.95) 

3.75 
(0.89) 

3.73 
(0.75) 

4.02 
(0.87) 

3.69 
(0.97) 

3.96 
(0.90) 

Item 12 3.00 
(0.99) 

3.16 
(0.78) 

3.29 
(0.89) 

3.64 
(0.93) 

3.13 
(1.18) 

3.56 
(0.82) 

Section 6: Ideas 
about environmental 
stewardship (8 items) 

25.20 
(4.99) 

25.32 
(4.53) 

26.40 
(3.69) 

28.47 
(5.70) 

25.40 
(5.83) 

27.42 
(4.10) 

Item 1 3.34 
(0.83) 

3.16 
(0.71) 

3.29 
(0.82) 

3.64 
(0.77) 

3.17 
(0.95) 

3.56 
(0.80) 

Item 2 3.11 
(0.87) 

3.20 
(0.70) 

3.36 
(0.74) 

3.47 
(0.87) 

3.25 
(0.84) 

3.52 
(0.71) 

Item 3 3.18 
(0.87) 

3.05 
(0.86) 

3.56 
(0.78) 

3.67 
(0.83) 

3.52 
(0.95) 

3.58 
(0.77) 

Item 4 3.16 
(0.83) 

3.18 
(0.69) 

3.33 
(0.64) 

3.64 
(0.77) 

3.21 
(0.85) 

3.38 
(0.76) 

Item 5 3.41 
(0.90) 

3.39 
(0.84) 

3.42 
(0.81) 

3.64 
(0.77) 

3.33 
(1.06) 

3.65 
(0.84) 

Item 6 2.80 
(0.67) 

2.80 
(0.70) 

2.76 
(0.65) 

3.20 
(0.84) 

2.52 
(0.77) 

2.81 
(0.73) 

Item 7 3.43 
(0.95) 

3.55 
(0.63) 

3.58 
(0.78) 

3.87 
(0.84) 

3.50 
(0.97) 

3.85 
(0.68) 

Item 8  2.77 
(0.77) 

3.00 
(0.68) 

3.87 
(0.84) 

3.33 
(0.93) 

2.90 
(0.81) 

3.06 
(0.78) 
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APPENDIX G: Informed Consent Form 

Informed Consent Form  

Dear Parents or Guardians, 

My name is Duane Wallace and I am a doctoral student in the Teaching, Learning and 
Technology program at Lehigh University. I am working under the guidance of Dr. Alec Bodzin, 
professor of science and environmental education, on my dissertation study. I also work full time 
at SCVTS as the Supervisor of Learning and Technology. 

I will be conducting a research project at your child’s school to investigate student 
learning and attitudes toward science while using mobile learning technology in a citizen science 
project (citizen science is scientific research conducted, in whole or in part, by amateur or 
nonprofessional scientists). The objective is to see if participating in citizen science affects 
attitudes toward and interest in citizen science, STEM (science, technology, engineering and 
math) and the environment. Students will learn about phenology (the study of plant and animal 
life cycles due to climate change) while using various technologies such as smartphones, iPads, 
apps and Google Earth. The program will use a “bring your own device” (BYOD) approach 
where students use their own smartphones to learn. Students will be observing the growth 
patterns of several plant species and contributing their findings to a national citizen science 
project called Project Budburst (www.budburst.org).  

This form is to request your permission to examine and analyze your child’s responses to 
surveys and questionnaires prior to and after completing this course of study. Your child’s response 
to these surveys will not count towards his or her grade. Also, I request permission to observe your 
student during the activities and analyze those observations as well. Some photographs may be taken 
for documentation purposes, presentations and for use in peer-reviewed research articles. If photos 
are used in presentations, names of the students will not be used.   

By granting me permission to examine your child’s activity in the project and responses 
to surveys, your child will be helping me to understand whether we can raise the level of 
engagement in scientific citizenship through authentic practice and mobile learning technologies.  

Any responses to surveys and other activities will remain confidential with regard to your 
child's identity. Your decision about your child’s participation in this study is voluntary. This 
research project coincides with your child's course of study in science and will not take away 
from regular class instruction. Several benefits of participating in this project include: an 
alignment with the Next Generation Science Standards, critical thinking, using technology to 
solve real-world issues, learning about their local environment and experiences with STEM. 
While some of the project activities take place outside of the classroom, there are a few minimal 
risks involved including: completing a survey, walking outdoors (on campus), taking leaf 
samples from trees and the potential for insect bites and stings. Students may withdraw from the 
project at any time without repercussions. 
 If you have any questions about this study, you may email me at dew310@lehigh.edu. 
You may direct questions in regard to your child’s rights pertaining to the use of the data in this 
study to the Naomi Coll in the Office of Research and Sponsored Programs, Lehigh University, 
610-758-3021. All reports or correspondence will be kept confidential. 
 To confirm your consent of your child’s participation in this study and your permission 
for me to take and use photographs of your child as described above, please sign below. Thank 
you. 
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Student name: ______________________________  Date:______________ 
 
Signature of minor participant's parent or guardian __________________________ 
 
Signature if you also consent to the use of your child’s photo______________________  
     
 Investigator’s signature______________________   Date:______________ 
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APPENDIX H: Child Written Assent Form 

Child Written Assent 

This form is to request your agreement to participate as a subject in the research project 
on Citizen Science Identity and STEM interest called Creating Citizen Science Identity: Growing 
Conservation and Environmentally-minded STEM interest through Mobile Learning and 
Authentic Practice conducted by Duane Wallace (under the supervision of) Dr. Alec Bodzin at 
Lehigh University. 
 
As part of developing the Somerset County Vocational and Technical Schools science 
curriculum, we will be conducting a study to investigate the use of new materials. We would like 
to find out what you currently know about citizen science, what you think about mobile learning, 
science, technology, engineering and math and how you feel about climate change and the 
environment. We would like you to complete a citizen science, STEM and environmental survey 
and a questionnaire on citizen science, STEM and the environment as well as take part in a real 
citizen science project. Keep in mind, this is not a test.  You will not get a grade, but your 
answers are very important because we need to understand what your whole class knows and 
thinks about these topics. Please answer the questions truthfully and to the best of your ability. 
You can stop taking the survey and stop participating in the activities at any time if you wish 
without repercussion. 

This research project coincides with your course of study in science and will not take away from 
regular class instruction. Several benefits of participating in this project include: an alignment 
with the Next Generation Science Standards, critical thinking, using technology to solve real-
world issues, learning about their local environment and experiences with STEM (science, 
technology, engineering and math). While some of the project activities take place outside of the 
classroom, there are a few minimal risks involved including: completing a survey, walking 
outdoors (on campus), taking leaf samples from trees and the potential of insect bites and stings. 

We would like to request your permission to examine and analyze your responses to the 
assessment and survey. We would also like to request permission to take photographs of you 
while you participate in some of the project activities. If we use any of these photos in 
presentations or publications about this project, we will not use your names.  

By granting us permission to examine your responses, you will be helping us learn how to 
improve the school’s teaching and learning activities. 

I agree to take part in this research study and give the researchers permission to use the data I 
provide to better understand citizen science, mobile learning, STEM, climate change and the 
environment. 
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_________________________    _____________________________ 

Print Name       Sign Name 
 

_________________________ 

Date 
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APPENDIX I: Support Letter 
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Duane Wallace 
duane@duanew.com     |     www.linkedin.com/in/duanewallace     |     www.duanew.com  

 

INSTRUCTIONAL TECHNOLOGIST AND EDUCATOR PROFILE SUMMARY 

 An educational technology leader with 13+ years’ experience in higher education.  
 Proficient in web based learning (synchronous and asynchronous), traditional instruction, and 

blended teaching approaches.  
 A developer of sound pedagogical processes specifically designed for adult learning.  
 A successful manager of projects and people, able to prioritize and multitask complex initiatives.  
 Analyzes new educational technology, adapts to industry trends and contributes to the 

application of technology in education.  
 An exceptional communicator who is skilled in engaging a diverse population of learners.  
 A lifelong learner that obtained a PhD in Teaching, Learning and Technology in May, 2018. 
 A team player that contributes to the success of the organization.  
 Created State Board test simulation which more than tripled pass-rates (from 20% passing to 

64% passing) and raised average scores over seven percentage points.      

 

EDUCATIONAL TECHNOLOGY MANAGEMENT & INSTRUCTIONAL EXPERIENCE      

Supervisor of Technology-based Learning and Communications    August 2007 - Present 
Somerset County Vocational & Technical School District (SCVTS), Bridgewater, NJ  

 Educate faculty and staff on the integration of technology within the classroom and workplace. 
 Implemented and manages Moodle Learning Management System. 
 Train faculty, staff and students on the use of distance learning platforms. 
 Create, manages and delivers online courses for faculty, staff and students. 
 Manage social media presence and completed three redesigns and implementations of district 

websites. 
 Supervise technology and communications personnel and serve on multiple committees. 
 Create marketing campaigns and publicity materials for the district. 
 Provide visionary and fiscal oversight for educational technology and communications. 
 Created and developed the Mechatronics, Engineering and Advanced Manufacturing Program. 
 Deliver presentations and reports to the Board of Education and district administrators. 

Instructional Technology Specialist       April 2005 - July 2007 
Lackawanna College, Scranton, PA                                                             

 Implemented and educated faculty on the Jenzabar Internet Campus Solution (LMS).  
 Collaborated with faculty to develop online courses. 
 Coordinated the Lehigh University distance education satellite location at Lackawanna College. 
 Managed the redesign and maintenance of college websites.  
 Coordinated the Lehigh University distance education satellite location at Lackawanna College 

 

Adjunct Professor, Theatre/Communications Program     April 2005 - July 2007 
Lackawanna College, Scranton, PA                                                                         

mailto:duane@duanew.com
http://www.linkedin.com/in/duanewallace
http://www.duanew.com/
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 Developed curriculum and taught classes for the Theatre/Communications Program. 
 Directed and managed student theatre performances. 
 Provided academic advising to students in the Communications Program. 
 

Faculty           January 2010 - Present 
University of Phoenix (online)     

 Facilitate Online Courses in web design and web systems. 
 Remains current with university trainings and LMS changes including proprietary and third party 

systems. 

 

EDUCATION   
                           
Lehigh University, Bethlehem, Pennsylvania      Anticipated: May 2018 
Ph.D. Teaching, Learning and Technology – 3.92 GPA 
 
Bloomsburg University, Bloomsburg, Pennsylvania    Graduation: May 2005 
Master of Science, Instructional Technology – 3.55 GPA 

Bloomsburg University, Bloomsburg, Pennsylvania                              Graduation: May 2003 
Bachelor of Arts, Theatre Arts/Communication Studies  

 Luzerne County Community College, Nanticoke, Pennsylvania   Graduation: May 2000 
Associate of Science, Education  

  

CONFERENCE PRESENTATIONS 

 ASTE 2018, Baltimore, MD. January 3-6. “Developing Scientific Citizenship Identity Using Mobile 
Learning and Authentic Practice.” 

 ISTE 2015, Philadelphia Pennsylvania. June 28 – July 1, 2015. “OhSnap: Using Mobile 
Learning Technologies and Authentic Tasks to Foster Scientific Citizenship”   

 ISTE 2015 VILS Virtual Conference. February 10. “Transformative Learning: Using Mobile 
Technologies and Authentic Tasks to Foster Scientific Citizenship”  

 ASTE 2014, Columbia University, NYC. October 16-17. “Affordances of Mobile Learning 
Technologies in the Environmental Sciences”  

 PETE&C 2013, Hershey, PA. February 10-13. “Project-Based Grad Class Pushes Tech's Limits”.  
 TECHSPO 2010, Atlantic City, NJ.  Sponsored by the New Jersey Association of School 

Administrators (NJASA) - January 28-29. “Developing Technological Literacy Among Faculty and 
Staff” 

 Capital Region Society for Technology in Education (CRSTE) CyberConference 2010, February 
28. “Developing Technological Literacy Among Faculty and Staff - On the Fly” 

 

PUBLICATIONS 
 
“Creating Citizen Science Identity: Growing Conservation and Environmentally-Minded Stem Interest 
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through Mobile Learning and Authentic Practice.” Dissertation (2018). 
 
"Developing Scientific Citizenship Identity Using Mobile Learning and Authentic Practice." Electronic 
Journal of Science Education 21, no. 6 (2017). 
 

AWARDS & HONORS 
  

 $380,000.00 competitive grant award – 2018 County Vocational School Partnership Grant  
 $650,000.00 competitive grant award – 2016 County Vocational School Partnership Grant.   
 First place in Newsletter Category – NJSPRA 2015 School Communications Awards. 
  “Excellence in Action Award” 2007 – Lackawanna College. 

 

TECHNICAL SKILLS 

Standard: Microsoft Office, Adobe Acrobat   

Creative Tools: Adobe (Image Ready, Director, Premiere, Breeze, Captivate, Illustrator, Photoshop, 
Fireworks, Authorware), Sonic Foudry Sound Forge, Saba Centra 

Software: Adobe CS3: Adobe Image Ready, Adobe Director, Adobe Premiere, Adobe Breeze, Adobe 
Captivate, Camtasia  

Webdesign: Adobe Dreamweaver, Adobe Flash, Content Management Systems 

Coding: HTML, FTP, CSS, JavaScript 

Learning Management Systems: Blackboard, WebCT, Google Classroom, Jenzabar, Moodle, Phoenix 
LMS 

CERTIFICATIONS & CORPORATE TRAINING 

 Somerset County Government Employee Training - Adobe Acrobat Professional XI 
implementation 

 University of Phoenix – Faculty Certification – Core Materials 
 University of Phoenix – Faculty Certification – Axia College Materials 
 University of Phoenix – Faculty Certification – New Classroom Facilitator  

 

PROFESSIONAL AFFILIATIONS 

International Society for Technology in Education       
New Jersey Principals and Supervisors Association       
New Jersey Association for Educational Technology       
Association for Science Teacher Education        

RESEARCH INTERESTS 
 

 Educational technology  
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 Mobile learning 
 Distance learning  
 Citizen science  
 


