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• Disciplinary Core Ideas 

o Life Sciences = green 

o Earth and Space Sciences = yellow 

Figure 3 shows a page of raw notes and a page of coded notes from a meeting that 

occurred on November 7th, 2015. 

 

  

Figure 3. Raw (left) and coded (right) Girl Scouts in Science Citizen Science meeting 
observation notes from November 7th, 2015. 
 

Meetings and focus groups discussions were determined to have addressed the chosen 

components if: 

• Participants or facilitators asked a question that led to discussion of the component 

• Facilitators introduced a new topic to participants 
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• The theme of the meeting, and therefore actions throughout the meetings, addressed 

the components 

 

The researcher then determined which components were addressed most frequently 

throughout meetings and focus group discussions. She then determined which aspects of the 

program addressed each component. Aspects of the program are: 

• Planning of the investigation 

• Implementation of the investigation 

• Public presentation of the findings 

• Introduction to new topics 

• Dialogue during meetings  

• Activity or scientific skill of the day 

• Debrief of the day’s activity 
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Chapter 4 

Results 

 

After coding the observation and focus group discussion data, the researcher found that 

while the Girl Scouts in Science program addressed all of the components of the three learning 

dimensions at least once throughout the 10 meetings, there were several that were addressed 

most frequently. Among the Disciplinary Core Ideas, “Life Sciences” and “Earth and Space 

Sciences” were addressed with the most frequency of the four categories. Of the Crosscutting 

Concepts, the author notes that “Patterns” and “Cause and Effect” were the most explicitly 

addressed. Of the Scientific and Engineering Practices addressed, “Planning and Carrying Out 

Investigations” stood out, which encompasses several other practices as well, including “Asking 

Questions and Defining Problems” and “Analyzing and Interpreting data”, both of which were 

also addressed quite frequently. 

Quotes from participants and facilitators were helpful in determining where components 

were addressed. Tables 1 and 2 include selected quotes from both meeting observations and 

focus group discussions that are aligned with each component chosen by the researcher to focus 

on. Because data was not gathered from a recording, the researcher was unable to analyze the 

data as a literal transcription. Therefore, the analysis was done using implied meaning of 

dialogue and situations. Since the researcher was present and a part of the activities being 

facilitated, she was able to interpret and imply meaning from quotes that could be taken out of 

context by outside readers. 
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Table 1: Selected quotes from Girl Scouts in Science Citizen Science meeting observations and 
focus group discussions illustrating participant incorporation of the selected learning dimension 
components.  
 
Learning Dimension Component Meeting observations Focus group discussions 

Science and 
Engineering Practices 

Planning and carrying 
out investigations 

 “We learned about the science 
circle, and how to do science” 
 
“We definitely planned an 
investigation, and have been 
carrying it out to complete the 
science process” 
 

Asking questions and 
defining problems 

When prompted that the research 
question needs to be broad and 
measurable, 
“Was the restoration successful? 
We can look at whether or not 
the water is cleaner and the river 
healthier or not” 
 

“We developed questions at the 
beginning of the study, and are 
answering them as we go. And 
we’re still asking smaller 
questions all the time” 
 

Analyzing and 
interpreting data 

“When are we going to make 
more graphs and analyze data 
that way? That was really fun!” 
 

Lockwood – “When we 
counted macros, were we 
analyzing data?” 
Participant - “Yes, you have to 
count them before you do any 
more analysis, so you know 
what you’re working with. It’s 
the first step in analysis” 
 

Crosscutting Concepts Patterns “I notice that there seems to be 
more canopy cover here at the 
restored site than further down at 
the control site” 
 

“We’ve seen patterns. Like 
how in faster water, there are 
fewer macroinvertebrates than 
in slower water” 

Cause and Effect Lockwood – “What impacts do 
you think the fact that there are 
fewer rocks will have?” 
Participant – “Well yesterday 
they found lots of macros in the 
rocks, so maybe they aren’t 
finding as many today” 
 

“The restoration caused the 
water to be healthier. Or at 
least that is what we are hoping 
for, and trying to determine” 

Disciplinary Core 

Ideas 

Life Sciences “I think I know what kind of 
crane fly larva this is!” 
 

When asked if they have 
addressed life science within 
the program,  
“Yes, macroinvertebrates are 
definitely a part of life science. 
They’re alive and we’ve 
learned how to identify them” 
 

Earth and Space 
Sciences 

“Maybe someone put the rocks 
along the edges of the river here 
like they did at Optimist park” 
 

Lockwood - “Have we talked 
about how people are involved 
in the system?” 
Participant – “Yes, they were 
involved in the restoration and 
making it better” 
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Table 2: Selected quotes from Girl Scouts in Science Citizen Science meeting observations and 
focus group discussions illustrating facilitator incorporation of the selected learning dimension 
components. 
 
Learning Dimension 
 

Component Meeting observations Focus Group Discussion 

Science and 
Engineering Practices 

Planning and Carrying 
out Investigations 

“Now that we have a question, 
we need a hypothesis. Who 
knows what a hypothesis is?” 
 

“Which of the following steps 
are important parts of planning 
an investigation? Developing 
questions and hypotheses, 
determining data to collect, 
collecting data, and analyzing 
data.” 
 

Asking Questions and 
Defining Problems 

“We need to develop a 
questions. This will guide our 
study, so what do we want to 
know?” 
 

“What is the question we are 
trying to answer? Is this a 
researchable question?” 

Analyzing and 
Interpreting Data 

“Today we will continue to 
analyze our data by making 
figures of the data we collected” 
 

“We used a T-test and statistics 
to see if we had significant 
data. Is this a form of 
analysis?” 

Crosscutting Concepts Patterns “What patterns do you notice as 
you’re observing the site?” 
 

“Patterns are not just cool 
designs that you see, but places 
where you notice things 
occurring” 
 

Cause and Effect “What impacts do you think the 
fact that there are fewer rocks 
will have? 
 

 

Disciplinary Core 
Ideas 

Life Sciences “We could look at plant growth 
around the river. Why is that 
important to us?” 
 

 

Earth and Space 
Sciences 

“Why would the restoration 
team put bigger rocks along the 
bank of the river?” 
 

“What about Earth Systems 
Science? What do you think 
that is?” 

 

 

 

 

 

 

 

 



	
   34	
  

Table 3: Meetings at which each of the components of the learning dimensions were addressed in 
regards to water quality. 
 
  

Meeting Number 

Learning 
dimensions 

1 2 3 4 5 6 7 8 9 10 

Planning and 
carrying out 
an 
investigation 

X X  X X X X X X X 

Asking 
questions and 
defining 
problems 

X X    X  X  X 

Analyzing and 
interpreting 
data 

     X X X X X 

Patterns X X  X X  X X   

Cause and 
Effect 

X X  X X  X X   

Life Science X X  X X  X X X X 

Earth and 
Space Science 

X X   X      

 

Table 3 shows at which meetings each component of the learning dimensions were 

addressed. Of the 10 meetings that the researcher observed and took notes at, “Planning and 

Carrying Out an Investigation” was addressed in relation to an investigation surrounding water 

quality by the facilitators at nine of them. The 10th meeting (October 11th) was focused less on 

water quality, and more on the process and methods of collecting data in general with a guest 

facilitator. The researcher also looked at “Asking Questions and Defining Problems” as well as 

“Analyzing and Interpreting Data” which fell under the broad umbrella of “Planning and 

Carrying Out an Investigation”. A standard that was addressed by the instances in which 

participants analyzed and interpreted data is standard MS-LS2-1: Analyze and interpret data to 

provide evidence for the effects of resource availability on organisms and populations of 
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organisms in an ecosystem. “Asking Questions and Defining Problems” was addressed at four 

meetings, and “Analyzing and Interpreting Data” at five. Other instances of addressing 

investigations included creating hypotheses and collecting or communicating data. 

“Patterns” were addressed at seven of the 10 meetings. In this study, the researcher 

identified an instance where patterns were addressed if a facilitator asked a question about 

patterns present in the content, or if a participant identified a pattern relating to water quality (ex: 

macroinvertebrates are found more frequently under rocks than in open water). Within this 

category, the researcher identified “Cause and Effect” as a pattern. Instances of “Cause and 

Effect” were addressed at six meetings out of 10. “Cause and Effect” was defined in this study as 

a particular factor having an effect on the quality of the water, or another factor that can be used 

to indicate water quality. “Cause and Effect” was addressed in other ways not relating directly to 

water quality as well. 

The two Disciplinary Core Ideas that the researcher focused on were “Life Sciences” and 

“Earth and Space Sciences”. The instances where life sciences were addressed focused primarily 

on macroinvertebrates, as four of the six meetings at which it was addressed were spent 

separating and identifying the macroinvertebrates that had been collected at the two study sites. 

In total, eight of the 10 meetings addressed life sciences in relation to water quality. In order for 

a meeting to be determined to address life sciences, the facilitators must have brought up a 

question or new information about the wildlife (flora or fauna) that is related to water quality, or 

participants asked questions of their own about the living components of the river system. 

The second Disciplinary Core Idea, “Earth and Space Sciences” was addressed primarily 

in the sense that humans had an impact on the system that was studied during this research 

project. There was no mention of how the system interacted with the atmosphere. “Earth and 
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Space Sciences” was addressed at three of the 10 meetings, though it is expected to be addressed 

at more in the future as participants put together their final presentations to present their findings 

to the public.  

In most cases, all of these components were also present in instances where water quality 

was not the focus of the situation. For instance, one meeting was dedicated to alternative data 

collection methods (drawing instead of written observations), and while the main topic of 

discussion was not the water quality research project, there was discussion about parts of the 

scientific process that can be considered “Planning and Carrying Out an Investigation”, “Asking 

Questions and Defining Problems”, “Analyzing and Interpreting Data”, “Patterns”, “Cause and 

Effect”, and “Life Sciences”. 

After determining which components were addressed most often throughout the program, 

the researcher looked at which aspects of the Girl Scouts in Science citizen science program 

addressed these particular components. Table 4 shows those aspects and components.   

 

Table 4. Learning dimension components addressed during different aspects of the Girl Scouts in 
Science citizen science program. 
Program 
Aspect 

Life 
Sciences 

Earth and 
Space 
Sciences 

Patterns Cause and 
Effect 

Asking 
Questions 
and 
defining 
problems 

Planning 
and 
Carrying out 
an 
Investigation 

Analyzing 
and 
Interpreting 
Data 

Planning an 
investigation 

X X X X X X  

Implementing 
investigation 

X X X X X X X 

Public 
presentation of 
findings 

X X X X  X  

Introduction 
of new topics 

X X X X X X X 

Daily 
activities/skills 

X X X X X X X 

Dialogue X X X X X X  
Debrief of 
activity 

X X X X    
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As Table 4 shows, many aspects of the Girl Scouts in Science program addressed each of 

the chosen components, as well as others that the researcher did not code for. The components 

“Analyzing and Interpreting Data” and “Asking Questions and Defining Problems” were 

addressed by fewer aspects of the program than the other components. 

The components previously discussed are those that were addressed most frequently 

within the Girl Scouts in Science program. Besides these components, there were many others 

that were addressed with less frequency, though all were addressed at least once. Within 

Disciplinary Core Ideas, “Engineering” was not a focus of this particular program. The topic was 

mentioned once in regards to the restoration done on the Laramie River, but not in the context of 

performing the research project. “Physical Sciences” was addressed only twice, even though the 

project revolved around water quality, which is a component of physical sciences.  

 Crosscutting Concepts that were addressed sometimes throughout the program are 

“Stability and Change” and “Structure and Function”. Those addressed infrequently are 

“Systems and System Models”, “Scale, Proportion and Quantity”, and “Energy and Matter”.  

 Science and Engineering Practices addressed with some frequency throughout the 

program are “Using Mathematics and Computational Thinking”	
  and	
  “Obtaining, Evaluating and 

Communicating Information”. Practices addressed infrequently throughout this program are 

“Developing and Using Models”, “Constructing Explanations and Designing Solutions”, and 

“Engaging in Argument from Evidence”. 	
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Chapter 5 

Discussion and Conclusions 

 

Girl Scouts and Water Quality 

 In the case of this study, a water quality based citizen science project was used to teach 

the scientific process, increase scientific inquiry, and introduce Girl Scouts to scientific 

professionals in different scientific careers. The actions they took during the process of the 

scientific investigation to determine if the restoration of the Laramie River was successful or not, 

are in alignment with the values and goals of the Girl Scouts of America, and have the potential 

to make an impact on the community in which they live. The inclusion of professional scientists 

from the University of Wyoming in the project brings the views and knowledge of masters in 

their field, to increase scientific knowledge among participants in those specific fields, and to 

hopefully increase interests in higher academia and scientific careers. 

 At the time of the completion of this Plan B project, the research project in question has 

not yet been completed, though a public presentation of the conclusions found by participants 

will be presented in May of 2016. However, at the time that this paper was written, participants 

are in the process of analyzing the data that they collected at the control and restored site of the 

Laramie River. Preliminary analysis shows that the water quality of the restored site is slightly 

better than that of the control site. Water levels in the restored site are shallower, and velocity is 

higher, with increased canopy cover to shade the aquatic ecosystem. Macroinvertebrate data also 

shows that there is more diversity of species, as well as denser numbers of “good” 

macroinvertebrate species, which indicates a healthy section of water (Puche & Holt, 2012). 
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Participants have made no conclusions yet, and analysis of other factors is still in progress, but 

these steps are soon to be completed at future Girl Scouts in Science meetings. 

 The results of a water quality project such as this one impact not only the scientific 

curiosity of those involved, but can be extended to the community in which the river plays a part. 

Water quality is a factor that is easily linked to social justice, and environmental justice 

situations (Enos-Berlage, 2012). If participants find that the water is not of a high quality, then 

there may be reason to believe that low water quality is affecting other areas of life, which could 

be related to social justice issues in the area (i.e. Waste dumps, chemical facilities, etc.). 

 

Three-Dimensional Learning and Next Generation Science Standards 

 The ability of citizen science projects similar to this one to address the three dimensions 

of learning from the Next Generation Science Standards is plentiful. While the program in 

question did not have explicit initial goals to address the components of the three dimensions of 

learning, this study suggests that there is an inherent ability of co-created citizen science projects 

to address the Science and Engineering Practices, as participants are included in the planning 

process as well as data collection and analysis.  

 This particular research project was able to address most explicitly the Science and 

Engineering Practices of “Planning and Carrying Out an Investigation”, “Analyzing and 

Interpreting Data”, and “Asking Questions and Defining Problems”. With the planning and 

implementation of a research project, these steps were easy to address within the context and 

timeframe of the project. The researcher expects that at the end of the semester, when the project 

is presented to the public with a poster presentation, that the final practices of the Science and 

Engineering Practices would be explicitly addressed as well. 
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 Disciplinary Core Ideas were inherently incorporated within the topics that were 

addressed by the project. As the project focused on the Laramie River and the changes in water 

quality after restoration, the “Physical Sciences” are the obvious core idea to be addressed. 

However, the researcher found that two other core ideas were explicitly addressed more often 

during this project, “Life Sciences” and “Earth and Space Sciences”. “Life Sciences” showed up 

prominently as there was a significant focus on macroinvertebrates as an indicator of water 

pollution. Participants worked exclusively with these creatures for five of the 10 meetings, as 

throughout this process, they learned about different species and families of macroinvertebrates, 

as well as how to identify and count them in order to analyze the macroinvertebrate profile of the 

two study sites. “Earth and Space Sciences” was also addressed frequently by both facilitators 

and participants. “Earth and Space Sciences” addresses the ways in which the earth interacts with 

the atmosphere around it, as well as how humans affect the systems on earth. Within the Girl 

Scouts in Science program, facilitators addressed how people have had an impact on the Laramie 

River system, though spent little time on the ways in which the atmosphere plays a role in the 

system. However, the researcher believes that this idea could be incorporated in the future with 

more planning. “Engineering”, the last core idea, was not used within the program, though it was 

talked about briefly in regards to the engineering that was needed in order to perform the 

restoration from 2009-2012. 

 Crosscutting Concepts that were most explicitly addressed during this program were 

“Patterns” and “Cause and Effect”, though others were addressed with less frequency as well. 

Other components that were addressed briefly were “Stability and Change” and “Structure and 

Function”. With proper planning and organization, these Crosscutting Concepts as well as others 

could be addressed with more frequency within the Girl Scouts in Science program.  
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Participants varied in their ability to identify different components of the three 

dimensions. For example, some participants focused intently on “Patterns” throughout the 

program, whereas others were quite interested in the scientific practices, particularly “Planning 

and Carrying Out an Investigation”. In future iterations of this program and project, facilitators 

might consider assessment of some form throughout to ensure that all participants grasp each 

concept addressed. 

The Girl Scouts in Science program was not able to address all of the components of all 

learning dimensions, but with some more extensive planning and creation of learning outcomes, 

the researcher believes that it is possible for a project such as this to address all components for a 

particular grade-band level.   

  

Citizen Science Projects and Student-Teacher-Scientist Partnerships  

 This study suggests that citizen science projects can incorporate the Next Generation 

Science Standards, even when implemented in an informal setting. While it may not be necessary 

for a program that is unaffiliated with science classes at a school to address science standards, 

there are benefits to students learning science in settings outside of the classroom in order to 

enhance learning at school.  

 This particular citizen science project guided the participants through the scientific 

process, from asking a question to eventually sharing their results with the public. While each 

component of the process may not have been addressed with equal emphasis, participants had to 

learn background info about the river, come up with a question to answer during their project, 

create hypotheses, determine data to collect, collect and then analyze data, and will soon be 

presenting their findings to the public at a poster presentation.  
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 The Girl Scouts in Science program suggests that citizen science can at the very least 

address the process of scientific inquiry, while also teaching participants some hard facts about 

different scientific topics. This aligns with what is presented in the literature presented in the 

literature review (Bonney et al., 2009a). In the future, this project has the potential to continue 

addressing different topics if there is an explicit effort to incorporate standards into the project.  

 In addition to this program and others like it being able to address the three dimensions of 

learning in general, there were also particular aspects of the program that specifically addressed 

the chosen components of this project. All aspects addressed several components, and some even 

addressed all of them. Those that addressed all components are “implementation of the 

investigation”, “introduction of new topics”, and “facilitation of daily skills or activities”. 

 Components addressed infrequently by this citizen science program could potentially be 

addressed more explicitly in the future with proper planning. All components of the three 

learning dimensions were addressed at least once throughout the program, but with intentional 

planning and objectives, they could be addressed more frequently and explicitly.  The researcher 

recommends for those who are designing and facilitating a citizen science research project that 

will be carried out in an informal educational setting, to work as closely as possible with teachers 

and those who are familiar with the Next Generation Science Standards, or any other version of 

science standards that is in effect with the students they will be working with.  

While teachers have limited time to teach their own students, let alone to help with other 

informal educational programs, this relationship between teachers and citizen science programs 

would allow for proper learning objectives to be established for citizen science projects. Another 

suggestion is to have an informal science coordinator assigned to school districts, who could help 

to plan and facilitate such programs. 



	
   43	
  

Another factor to consider when implementing a citizen science program is participant 

retention. As an informal educational program or project, participation in citizen science is 

voluntary and incentives to continue with the program may not be as high as if the project was 

implemented in a formal educational setting. With this program and those similar to it, the 

researcher recommends first creating exciting, activity-based lessons and situations to keep 

current participants engaged and coming back. To increase retention across years, the researcher 

suggests including younger students and participants in other aspects of the program (such as 

with the Girl Scouts in Science program, in which younger scouts were involved in individual 

workshops during which the citizen science component of the program was promoted). This 

encourages other students to become involved in future years of the program. 

 

Place-Based Education 

 The involvement of young students in activities concerning their communities, such as 

the citizen science project performed in the Girl Scouts in Science: Discovering Wyoming Water 

program, can expose them to place-based experiences, which have the potential to connect 

students to the places in which they live, and subsequently increase curiosity about the world 

around them (Smith, 2002).  

 The program studied in this study can be considered a place-based experience, as it 

involves participants directly with a previous project that was implemented to better their 

community (Barratt & Barratt-Hacking, 2011). The process that the participants go through to 

determine if the restoration was successful or not, and if the water quality of the Laramie River 

really has improved, causes them to be hands-on involved with a natural resource within their 

community. The exposure to projects like this one, and in result the exposure to natural resource 



	
   44	
  

use and quality, is likely to lead to a greater appreciation for and knowledge of the importance of 

these resources in a community (Aschbacher et al, 2013). It is the goal of place-based education 

to involve the residents of said communities in decision-making endeavors, and the more that a 

citizen knows about and is involved with the issue being discussed, the more informed those 

decisions will be (Barratt & Barratt-Hacking, 2011).  

 The participants in this study have shown an appreciation for continuing to monitor the 

river in future iterations of this program, and realize what impacts a clean river can have on the 

community around them. While place-based education was not explicitly mentioned to 

participants in this study, the principles of this form of informal learning were implemented by 

facilitators, and have had a positive impact on participant learning. 

 

Informal Learning 

This study suggests that citizen science as a form of informal learning outside of the 

classroom can have a positive impact on students’ knowledge of the scientific process and facts 

about the topic being researched. Much of a student’s knowledge of science comes from 

situations outside of the school classroom. For this reason, it is important for students to be 

exposed to programs and projects such as citizen science that can help them to not only have fun, 

but also learn at the same time (Falk & Dierking, 2010). Having a positive environment outside 

of school for middle school aged students to be comfortable in their learning is an important 

factor in increasing motivation at this time in a student’s life (Liu et al, 2011).  

Informal education settings have the ability to address some of the factors that create a 

safe and supportive learning environment for these students. For example, this program, Girl 

Scouts in Science, allowed for students to interact with authority figures in a different way than 
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many schools allow for. Professional scientists helped to guide the research project, but 

participants were involved in creating it with them, not just performing tasks that they were told. 

This type of relationship is strived for at this point in an adolescent’s life, and programs that can 

lend themselves to this structure have the ability to increase motivation to learn (Liu et al, 2011).  

Participant responses during focus group discussions suggest that they appreciated the 

freedom they had within the structure of the research project to plan a certain amount of it on 

their own. While the researcher and other facilitators guided their inquiry, the participants felt as 

if they were directing the project in the direction they wanted it to go.  

This guided inquiry model can be used to address Next Generation Science Standards, 

particularly the learning dimension of Science and Engineering Practices. Informal education, 

though it is not typically required to include standards as they are not affiliated with a specific 

academic setting, can benefit students by including science standards in informal science 

learning. This would take planning and foresight, and mean that organizations would need to 

include explicit objectives to address specific standards, but it can be done.  

A benefit to teaching to standards in informal settings is that often informal educators 

have more time in which to plan, and then to teach the topics and activities desired. Classroom 

teachers may only have students for an hour a day, and it is difficult to really dive into the 

research process in that amount of time. In informal settings, facilitators might have students for 

several hours at a time, during which more steps of the process can be covered.  

 

Middle School Learners and Student Interest 

 This study focused on participants ages 9-15, with the middle school age being the 

median. In Wyoming, students often do not being learning science in school until late elementary 
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school or the middle school level. For those in this program that are younger and have not yet 

entered the middle school arena, this program may be some of the first introduction that they 

have had to science. During a particular focus group discussion, one participant asked if they 

could be considered scientists. This led to a fruitful discussion about what is and isn’t science. It 

was during this discussion that some of the participants mentioned that they learn about science 

in school, but do not actually “do” science. Within the structure of this program, they feel like 

scientists. 

 With interest in science decreasing at the middle school level, it is important to continue 

to provide informal learning opportunities for students to be exposed to science in different 

settings, other than the classroom. With the implementation of the Next Generation Science 

Standards, hopefully science classrooms will be somewhere that the science process is taught, 

and scientific curiosity is fostered. However, in states like Wyoming, these standards have not 

yet been adopted, and it may take some time before science in the classroom looks like this. 

 Since the participants in the Girl Scouts in Science program ranged in age from 9-15 

years old, they fell upon a spectrum in understanding of the concepts addressed during the 

research project (Wigfield et al., 2005). The researcher noticed themes in engagement and 

understanding throughout the program, though they were not the main focus of data collection 

during meetings and focus group discussions. It was expected that younger students would have 

a more difficult time understanding the process taken to implement a research project, and the 

scientific topics approached. However, the researcher noted that younger participants tended to 

be more engaged in the research process and eager to learn new scientific facts and concepts. 

The researcher hypothesizes that perhaps younger students have had less exposure to science in 

the classroom, and are still open to the idea of science as a process and to learning how to “do” 
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science, whereas older participants have had several years of science learning in school and are 

more set in the ways that they know how to learn about science. 

 Participants on the older end of the spectrum were more interested in the data analysis 

aspects of the program, whereas younger students wanted very little to do with these steps. 

Perhaps this is because students ages 12 and older have begun to learn basic statistical concepts 

that were used to analyze data, and therefore feel as if they can transfer the knowledge they have 

to this program.  

 

Limitations 

 Throughout this study, some limitations were discovered. The exclusion of any type of 

qualitative data collection means that there was less variation in collection types, which put this 

study at a disadvantage by way of analysis. 

 If the researcher were to perform this study again, she would consider administering a 

survey to participants before and after the program to determine what knowledge was gained, 

and how it was connected to the three dimensions of learning. This would have provided a 

quantitative component to the data collection and allowed for a T-test to be performed. With this 

analysis, the researcher may have been able to determine what the program taught each 

participant, and the group as a whole. 

 The Girl Scouts in Science program began in September 2015, but the researcher decided 

that observation notes and focus group discussions would be the method of data collection in 

November 2015. Therefore, meeting notes from before November 2015 were written after 

meetings based on minimal notes taken during the meetings. Starting in November 2015, 
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meeting notes were taken as the meetings progressed, and in result may include more detail than 

previous meetings. 

 At the time of completion of this Plan B paper, the Girl Scouts in Science program is still 

in progress, and participants are still analyzing data and making conclusions about the water 

quality of the Laramie River in order to present their findings to the public in May 2016. Due to 

the timeframe of the program and this Plan B project, the researcher was unable to continue to 

use meeting observations and focus group discussion notes in the write up past March 2016. In 

the future, the researcher suggests that another study look at the Girl Scouts in Science program 

in its entirety, or another program that has similar characteristics. 

 

Future Research  

 Other future research projects may include, as stated before, performing a similar study to 

this one, but including assessment points along the way to determine where participants are in 

their understanding. Another project could entail looking at more specific sections and standards 

of the Next Generation Science Standards to determine which this program meets. Lastly, as 

stated above, another study, with a longer timeframe could look beyond the analysis portion of 

the program to determine if the rest of the meetings will continue to address the learning 

dimensions found.  
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APPENDIX A 
 

Focus Group Discussion Questions 
 

List of open-ended group discussion questions 
 

• What are some scientific skills (Science and Engineering Practices) that we have learned 

over the course of this project? 

o Do you think that we addressed all of the scientific practices? 

• What are some of the big topics (Disciplinary Core Ideas) that we’ve talked about? 

o Do you think that we talked about all of the core disciplinary ideas? 

• What are some themes (Crosscutting Concept) that we have covered in many different 

ways? 

o Do you think that we addressed all of the cross cutting concepts? 

• What subject have you learned the most about during this project? 

o How much did you learn about it? A lot, a little? 

o Did we talk about it explicitly, or did you infer that we were talking about this 

subject? 

• What is your favorite thing that we did during this project and why? 

• What was your least favorite thing about this project and why? 

• What would you change about this project if given the chance? 

• How have I personally helped you during this project?  

• What can I do in the future to help more? 
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List of Yes or No response Focus Group Questions 

Science and Engineering Practices: 
 
Asking Questions and defining problems 

• What is the question that we are trying to answer during this study?  
• Is this a researchable question? Can we measure it? 
• Is this the only instance in which we’ve answered questions?  
• What about each time one of you asks me a question? Have we worked to answer those 

as well? 
 
Developing and using models 

• Are the maps that Tony showed us back in September useful to help us understand the 
Laramie River system? 

• Would you consider these maps models to help you understand the system? 
 
Planning and carrying out investigations 

• Which of the following that we’ve done are important parts of planning and carrying out 
an investigation? 

• Develop question 
• Develop hypotheses 
• Determine what data to collect 
• Collect data 
• Analyze data 

 
• Can you think of any other important parts? 

 
Analyzing and interpreting data 

• When we counted macros, were we analyzing data? 
• When we identified macros, were we analyzing data? 
• We used a T-test and statistics to see if we had significant data. Is this a form of analysis? 

 
Using mathematics and computational thinking 

• Do you think that by performing a T-test, you used math? 
• Did the computer and Excel help you to complete this task? 

 
Constructing explanations and designing solutions 

• When we ask you to explain why something is the way it is, have you constructed an 
explanation? 

• We asked you to think about why there are more macros at the experimental site than the 
control site. Did this include constructing an explanation? 

 
Engaging in argument from evidence 

• Have you had a chance to discuss your ideas and results with anyone, either within this 
group or outside this group? 
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• Do you feel that you used evidence to argue an idea? 
 
Obtaining, evaluating and communicating information 

• You listened to Tony Hoch talk about what the Laramie River was like before restoration. 
Did you obtain information from this? 

• You collected data from two different sites. Were you able to collect different 
information? 

• Have you had a chance to tell anyone about what it is you’re doing during this project? 
• To communicate this information, do you have to do a big presentation? 
• Will we be communicating it to a formal audience later this semester? 
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APPENDIX B 
 

Parental consent form 
 

Citizen Science and Three-Dimensional Learning with Next Generation Science Standards 

You are being asked to allow your child to take part in a research study. This document has 
important information about the reason for the study, what your child will do in this research 
study, and the way we would like to use your child’s information  

Description of Research:  

My name is Meghan Lockwood and I am completing a Plan B project this year to earn my 
Masters Degree in Natural Science with a focus in Natural Science Education. The purpose of 
this research study is to inform my facilitation of citizen science projects such as this one, and to 
determine what aspects of a particular citizen science research based project (in this case the Girl 
Scouts in Science: Discovering Wyoming Water program) at the middle school level can be used 
to address three-dimensional learning in an informal setting. I hope to be able to show that 
citizen science projects can be used to fulfill the learning progressions of the Next Generation 
Science Standards, and can therefore be implemented to teach science effectively.  

What your child will be asked to do:  

This study will be conducted alongside the Girl Scouts in Science: Discovering Wyoming Water 
citizen science program, and will require no extra meeting times than is already required for the 
program. Masters student Meghan Lockwood will facilitate short group discussions 
(approximately 15 minutes each) during the course of the program, in which participants will 
answer questions regarding their knowledge of the 3 dimensions of learning associated with the 
Next Generation Science Standards. These 3 dimensions are core ideas, cross cutting concepts, 
and science and engineering practices.  

Observations of the Citizen Science group and individual students will be made throughout the 
process of the Laramie River study. These observations will help Meghan Lockwood to collect 
data about the actions taken during a citizen science project, the ideas that participants present 
and acknowledge, and the content that they are presented with, as well as how all of these relate 
to the three dimensions of learning presented by the Next Generation Science Standards.  

While participants participate in discussions with Meghan, non-participants will write a personal 
reflection, reflecting on either what they already know about the scientific process, process, or 
what they have learned about the scientific process throughout the Girl Scouts in Science 
program. These reflections will not be collected or reviewed by the researcher, and can be kept 
by the non-participants.  

Risks and Possible Benefits:  

Risk involved in this research is minimal, and is limited to possible discomfort or embarrassment 
in answering discussion questions based on academic level of participants. There will be no 
direct benefits to participants in the form of compensation of incentives in the process of this 
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research study. Indirectly, participants may benefit academically by learning to use science and 
engineering practices to learn core ideas and cross cutting concepts.  

Protection of Privacy and Confidentiality:  

While full confidentiality cannot be guaranteed, no identifying information other than age range 
of the participants will be used in the final report. Answers collected during discussions will be 
used to generate data about student knowledge of the three dimensions of learning associated 
with the Next Generation Science Standards. Data collected from qualitative observations of the 
groups and individual students will be used to determine what aspects of Next Generation 
Science Standards are addressed explicitly and implicitly by citizen science projects such as this 
one.  

Only my faculty advisor and myself will have access to the discussion and observation data. 
Discussion and observational data will be kept in a locked file cabinet until they are destroyed at 
the culmination of this research study in May 2016. The final report will be used by Dr. Brian 
Barber in subsequent years of the Girl Scouts in Science program to demonstrate how citizen 
science, and this program in particular can address 3- dimensional learning in an informal 
setting.  

The researcher or project director shall maintain, in a designated location, the research summary, 
signed consent forms, and signed assent forms relating to research which is conducted for at least 
three years after completion of the research  

Freedom of consent:  

My child’s participation in this study is voluntary, and requires a signature of a parent or 
guardian, as well as assent from my child. Refusal to participate in this study will involve no 
penalty or loss of benefits to which my child is otherwise entitled. My child may discontinue 
their participation at any time. If participants at any time wish to no longer participate in the 
study, they must tell Meghan Lockwood verbally or by email, and they will be dismissed from 
the study.  

 
Contact Information:  

If you have any questions or concerns regarding this study, please contact:  

Meghan Lockwood 

mlockwo2@uwyo.edu 

(916) 802-5374 

 

If you have questions about your rights as a research subject, please contact the University of 
Wyoming IRB Administrator at 307-766-5320.  
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Parental consent required for all subjects under 18 years of age.  

As parent or legal guardian, I hereby give my permission for  

__________________________________ to participate in the research described above. 

 (Printed name of participant)  

____________________________________________  

Printed name of parent/legal guardian  

___________________________________________         ________________  

Signature of parent/legal guardian               Date  
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APPENDIX C 
 

Child assent form 
 

Citizen Science and Three-Dimensional Learning with Next Generation Science Standards  

Description of Research:  

My name is Meghan Lockwood and I want to tell you about a research study I am doing. A 
research study is usually done to find a better way to treat people or to understand how things 
work. In this study, I want to find out more about how citizen science projects, like Girl Scouts 
in Science: Discovering Wyoming Water, can be used to teach science more effectively, and how 
I personally can improve my teaching methods.  

What you will be asked to do:  

This study will take place at the same time as your Citizen Science meetings for Girl Scouts in 
Science. You will not be required to attend any extra meetings. Several times during the course 
of the program, I will ask you to answer questions in a group about what you think/know about 
several ideas used in the Next Generation Science Standards, a new set of standards that has been 
developed for use in schools, and how they have been used in this program. Discussions will last 
approximately 15 minutes.  

I will also be observing the group as a whole, as well as individual students during the Girl 
Scouts in Science program in order to determine what aspects of the Next Generation Science 
Standards are addressed within this citizen science project, and how participants react to different 
topics.  

While participants engage in discussions, non-participants will write a personal reflection, 
reflecting on either what they already know about the scientific process or what they have 
learned about the scientific process throughout the Girl Scouts in Science program. These 
reflections will not be collected or reviewed by the researcher, and can be kept by the non-
participants.  

Risks and Possible Benefits:  

The potential of risk to participants is very minimal. Possible risk might include discomfort or 
embarrassment to answer discussion questions. There will be no direct benefits to participants in 
the form of compensation of incentives in the process of this research study. Indirectly, 
participants may benefit academically by learning to use science and engineering practices to 
learn core ideas and cross cutting concepts.  

Protection of Privacy and Confidentiality:  

While full confidentiality cannot be guaranteed, no identifying information other than age range 
of participants will be used in the final report. Answers collected during discussions will be used 
to look at a growth of knowledge of the three dimensions of learning associated with the Next 
Generation Science Standards. Data collected from qualitative observations of the groups and 
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individual students will be used to determine what aspects of Next Generation Science Standards 
are addressed by citizen science projects such as this one.  

Only my faculty advisor and myself will have access to the discussion and observation data. 
Discussion and observational data will be kept in a locked file cabinet until they are destroyed at 
the culmination of this research study in May 2016. The final report may be used by Dr. Brian 
Barber in future years of the Girl Scouts in Science program to demonstrate how citizen science, 
and this program in particular can address three-dimensional learning in an informal setting.  

Freedom of Assent:  

My participation in this study is voluntary. My refusal to participate in this study will involve no 
penalty or loss of benefits to which I are entitled. I may discontinue participation at any time. If 
at any time I wish to no longer participate in the study, I can simply tell Meghan Lockwood 
verbally or by email, and I will be dismissed from the study.  

Contact Information:  

If you have any questions or concerns regarding this study, please contact: 

Meghan Lockwood 

mlockwo2@uwyo.edu 

(916) 802-5374 

If you have questions about your rights as a research subject, please contact the University of 
Wyoming IRB Administrator at (307) 766-5320. 

 

Assent to participate:  

 

 Printed name of participant  

____________________________________________ ______________________  

Participant signature        Date  
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APPENDIX D 
 

IRB Proposal form 
 

University of Wyoming IRB Proposal Form 

 
1. Responsible Project Investigator, Co-Investigators, & Faculty Supervisor  
Responsible Project Investigator:  
Name: Meghan Lockwood Title: Graduate Student (Masters) 
Department: Science and Math Teaching Center 
Office Address: 1000 E. University Avenue, Dept. 3992  
Wyoming Hall 434A 
Laramie, WY 82071 
Phone number: 916-802-5374 Fax number (if applicable): 
Email address: mlockwo2@uwyo.edu 
Is the project funded? Y___  N__X__ 
If Y, from where?______________________________  
If N, have you applied for funding? Y ____ N __X___    Where?  
 
Co-Investigators (add more boxes if necessary): 
Name:  Title:  
Department:  
Office Address:  
Phone number:  Fax number (if applicable): 
Email address:  
Is the project is funded? Y___  N____ 
If Y, from where?______________________________  
If N, have you applied for funding? Y ____ N _____    Where? 
 
Faculty Supervisor (if PI is a student): 
Name: Brian Barber Title: Science Coordinator 
Department: Biodiversity Institute 
Office Address: 1000 East University Avenue, Dept. 4304 
Berry Center 208 
Laramie, WY 82071  

Institutional Review Board 
Room 308, Old Main 

1000 East University Avenue, Dept. 3355 
Laramie, WY 82071 

 
Phone: 307-766-5322 
Fax: 307-766-2608 

email: irb@uwyo.edu 
(Electronic submission via email is encouraged.) 
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Phone number: 307-766-0880 Fax number (if applicable): 
Email address: bbarber4@uwyo.edu 
If the principal investigator is a graduate or undergraduate student, submit the Research 
Supervisor Approval form from the faculty advisor, thesis or dissertation committee chair 
indicating review and approval of the proposal for submission to the IRB. The IRB will not 
approve a proposal without the proper Approval form. 
 
2. Title of Study: 
Addressing Three-dimensional Learning at the Middle School Level with Citizen Science 
Projects 
 
3. Anticipated Project Duration: 
December 1, 2015 - April 1, 2016 
 
4. Purpose of Research Project: 
In LAY LANGUAGE, summarize the objectives and significance of the research: 
 
The purpose of this research will be to inform my own facilitation of the three dimensions of 
learning in the context of a specific citizen science project, as well as to determine what aspects 
of a particular citizen science research based project (in this case the Girl Scouts in Science: 
Discovering Wyoming Water program) at the middle school level can be used to address three-
dimensional learning in an informal setting. This research will strive to determine how the three 
components of learning as described by Next Generation Science Standards (core ideas, cross 
cutting concepts, and science and engineering practices) are explicitly and implicitly addressed 
in a citizen science project, and thus how citizen science projects can be implemented to 
effectively teach science by incorporating and integrating all three dimensions. 
 
The Girl Scouts in Science: Discovering Wyoming Water citizen science program is in its first 
year, and strives to expose Girl Scouts to science as a process, by allowing girls ages 10-15 to 
develop their own research project surrounding the Laramie River restoration project. This 
project is led by Dr. Brian Barber and Lusha Tronstad of the University of Wyoming 
Biodiversity Center. This research study will happen alongside of the program in order to 
determine where and how the three dimensions of learning science from the Next Generation 
Science Standards are incorporated into a project such as this.  
 
 
5.  Description of Potential Participants: 

A. Age-range and gender:  
Females ages 9-15 
 

B. Describe how the participants will be recruited and/or selected:   
Participants will be Girl Scouts ages 10-15 from the Laramie area, currently already 
participating in a program titled Girl Scouts in Science: Discovering Wyoming Water, 
funded by a grant written by Brian Barber and Lusha Tronstad from the Biodiversity 
Institute at the University of Wyoming.  
 



	
   64	
  

 
C. Describe the number of participants expected:  

There are 12 participants in the Girl Scouts in Science: Discovering Wyoming Water 
citizen science program who will be approached about participating in this research study. 
 

D. Will compensation or incentives be provided for participation? Y____  N__x___ 
IF Y, please describe:  
 

E. Description of special classes:  
This research will involve children ages 10-15, and therefore require parental consent and 
participant assent. Consent and assent forms are attached. 
 

F. Criteria for exclusion from participant pool:  
Participants must be participating in the Girl Scouts in Science: Discovering Wyoming 
Water citizen science program to be eligible to participate in this study. 
 

 
6.  Procedure: 

A. Description of participants' activities:  
Participants, as a part of the Girl Scouts in Science: Discovering Wyoming Water 
program, are completing a year long research study on the Laramie River to determine 
whether or not the Laramie River Restoration project was successful. They began by 
learning some background information about the project from the Laramie River 
Conservation District, creating a question to answer, and developing hypotheses. They 
will continue to engage in the scientific process by determining parameters to measure, 
collecting and analyzing data, and presenting their findings at a poster session in May.  
 
In addition to their participation in this program, for this research study participants will 
participate in group discussions regarding their knowledge about the components of the 
three dimensions of learning: core ideas, cross cutting concepts, and science and 
engineering practices. These discussions will allow the researcher to determine what 
aspects of three-dimensional learning are being explicitly and implicitly addressed, which 
ones the participants grasp, and identify patterns in behavior and knowledge among 
participants.  
 
Participants will also be observed by the RPI during the process of the study, in order to 
collect data about what aspects of the Next Generation Science Standards three 
dimensions of learning are addressed at different stages of the process, and how 
participants react to each topic. 
 

B. What will non-participants do while participants participate?  
If consent is not given for an individual to participate, they will still participate in the 
original Girl Scouts in Science: Discovering Wyoming Water program activities. They 
will not however, participate in discussions. 
 
While participants engage in discussion with the researcher, non-participants will write a 
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personal reflection, reflecting on either what they already know about the scientific 
process, or what they have learned about the scientific process throughout the Girl Scouts 
in Science program. These reflections will not be collected or reviewed by the researcher, 
and can be kept by the non-participants. 
 

C. What will participants be told about the research project? 
Participants will be told that the RPI is performing this research project as a part of her 
Plan B Masters project to complete a Masters Degree in Natural Science from the 
University of Wyoming through the Science and Math Teaching Center. Participants will 
be informed that the RPI is interested in determining how citizen science projects like 
this one can be used to fulfill the three dimensions of learning of the Next Generation 
Science Standards, and how it will help the RPI to alter her facilitation of similar 
programs in the future. They will also be informed of how confidentiality will be 
maintained throughout the research process. 
 

D. Will deception be used?  Y ____ N __x__ 
 

            If Yes, please explain why this is necessary, and how debriefing will occur:  
 

E. Estimated time required for participants:  
Because this research project will be intertwined with the Girl Scouts in Science: 
Discovering Wyoming Water program already established, participants will attend about 
3 meetings a month, for up to two hours at a time, during which they will be working on 
the completion of the Laramie River research project. However the discussion portions of 
this research will happen intermittently (each no more than 15 minutes) during the 
aforementioned meetings. 
 

F. Where will research take place?   
Discussions will take place at the University of Wyoming Berry Biodiversity Center 
during meetings for the Girl Scouts in Science: Discovering Wyoming Water program. 
 
Other qualitative observations about the processes, core ideas and cross cutting concepts 
addressed in the citizen science project will be made during scheduled Girl Scouts in 
Science: Discovering Wyoming Water meetings at the University of Wyoming Berry 
Biodiversity Center, and field days along the Laramie River.  
 
 

G. Method of data collection:  Qualitative __X_  Quantitative___ (check one or both). 
In a paragraph or two, please describe how you will collect your data: 
 
Data will be collected from participants by open-ended questions during group 
discussions. Participants will respond to questions regarding their knowledge of the 
practices, core ideas and cross cutting concepts included in the three-dimensional 
learning model of the Next Generation Science Standards, how they feel each was 
addressed, and if they feel the facilitation was effective. These questions will allow the 
RPI to determine which concepts have been explicitly or implicitly addressed throughout 
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the citizen science project. 
 
Additional data regarding the processes, core ideas, and cross cutting concepts addressed 
throughout the citizen science project will be collected by observation of the Laramie 
River research study.  
 
These observations will entail observing the group of students as a whole, as well as 
individual students at certain points in the process of the study. Observations will be 
specific to actions taken by students, ideas they present and acknowledge, content they 
are presented with, and reactions to activities and topics. 
 

H. Please describe how and when participants may terminate participation:  
Any participant may withdraw from this research study at any time, for any reason. 
Participants need only indicate this preference to opt out to the RPI. This may be done 
while questionnaires are being distributed, administered, or at another time. 
 

I. Description of biological samples (examples may include blood or urine):  
N/A 
 

J. Description of equipment to be used on or by participants:  
Notes will be taken by the RPI during observations and discussions. No other equipment 
will be used in data collection. 
 

 
7. Confidentiality Procedures: 
     A. Explain whether or not participants will be identified by name, appearance, or 

nature of data:  
    Participants will not be identified by any identifiable data in the final report. Participants will 

be known to the RPI, as discussions will be conducted in person. However, no information 
about names, appearance or any other data will be reported. Only the RPI and research 
advisor will have access to the raw discussion notes. If any raw data is shared within the final 
report, pseudonyms will be used instead of identifiable information. 

 
 Names will not be included in any observations. The word “participant” or “participants” will 
be used in the case that this data is used in the final report. 
 

B. Are you collecting personal health information? (See the IRB manual at: 
http://www.uwyo.edu/research/compliance/human-subjects/index.html ). 
 
Yes ___ No _X_ 

C. Will the data you collect be anonymous or confidential (check the one that applies)? 
Note: research is only anonymous if the researcher does not know the identity of the 
participants and there are no identifiers linking the participant to the research. 

 
            Anonymous______                Confidential ___X___ 
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D. Explain the procedure that will be used to protect privacy and confidentiality:  
Raw observation and discussion notes data will exist only in hard copy format, and only 
the RPI and research advisor will have access to this data. Participants and their 
responses will be known to the RPI, but individual responses will not be shared by name 
outside of the discussion groups. Pseudonyms will be used in the case that any raw data 
information is used in the final report. 
 
Observational data will be collected notes by the RPI in a notebook. The RPI and 
committee members will have access to this data. Names will not be included in any 
observations. The word “participant” or “participants” will be used in the case that this 
data is used in the final report. 
 

E. How and where will data be stored (may be indefinitely)?  
Observation and discussion notes will be stored in a locked file cabinet in the office of 
the RPI until they are destroyed at the end of this study in May 2016. 
 
Analyzed data will be stored on the RPIs computer until the end of the study in May 
2016. 
 

F. How long will the data, research summary, and signed consent forms be stored 
(may be indefinitely)? Note: The regulations require that The PI or project director 
maintain the signed informed consent forms, assent script/forms (if applicable), and the 
written research summary, relating to research for at least three years after completion 
of the research. 
 
Raw questionnaire discussion and observational data will be kept until May 2016 when 
the research study is complete and has been defended to the Plan B committee. Once the 
RPI has completed all components of the Plan B project, the raw observation data will be 
destroyed.  
 
The PI or project director shall maintain, in a locked file cabinet, the research summary, 
signed consent forms, and signed assent forms relating to research which is conducted for 
at least three years after completion of the research. 

 
G. Who will have access to the data?  

Only the RPI and the research advisor will have access to the raw observation and 
discussion data 

 
Observational data will be accessible to the RPI and committee members. 

 
 
8. Benefits to Participants: 
     A. Describe the indirect research benefits for the participants:  
     Indirectly, participants may benefit academically by learning to implement science and       

engineering practices to learn core ideas and cross cutting concepts.  
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     B. Describe the direct research benefits or state there are no direct benefits to the 
participants (do not include incentives in this section): 

         There will be no direct benefits to participants in the form of compensation or incentives 
in this research study.  

 
9. Risks to Participants: 
This section should include a detailed description of any reasonably foreseeable risks or 
discomforts to the participants as a result of each procedure, including discomfort or 
embarrassment with survey or interview questions, exposure to minor pain, discomfort, injury 
from invasive medical procedures, or harm from possible side effects of drugs. All projects are 
deemed to involve some level of risk to participants, however obvious or obscure. Consequently, 
proposals must state that minimal risk is involved when the proposed research is viewed as 
involving little or no risk to participants. Risk is minimal where the probability and magnitude of 
harm or discomfort anticipated in the proposed research are not greater, in and of themselves, 
than those ordinarily encountered in daily life or during the performance of routine physical or 
psychological examinations or tests. Even when risk is minimal, investigators must still state 
what the minimal is and why it is minimal (example would be potential for embarrassment or 
boredom). 
 
Describe the risks to participants:   
There are minimal risks for participants involved in this research study. Possible risk may 
present itself in the form of some level of embarrassment in participant responses to the open-
ended discussion questions about their knowledge and opinions of the three dimensions of 
learning. Responses to discussion questions will be known to other participants during the 
group discussions, but raw notes will not be released to anyone outside of the study. 
10. Description of procedure to obtain informed consent or other information to be 
provided to participant: 
 

A. How and when will the participants be approached to obtain consent?  
        Consent will need to be obtained from parents/guardians as participants will be underage. 
At a meeting for Girl Scouts in Science: Discovering Water, an introduction of this research 
will be given to participants and parents/guardians. Consent forms will be distributed to 
parents/guardians to be signed, and collected at the next meeting. 
 

B. Who will be responsible for obtaining consent (check the box that applies)? 
 
Project Director ___X___ 
Member of Project team _______ (list name or position) 

            Other ______ (Please explain, and include name, affiliation, and title) 
 

C. How will information be relayed to participant (read to, allowed to read, audio-
recorded, video-recorded)? 
Participants will be given a verbal description of the research study by the RPI, and the 
consent forms will contain the same information for them to read and review before 
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consenting.   
 

D. Provide a description of feedback, debriefing, or counseling referral that will be 
provided if this is relevant to the research: 
We do not anticipate any need for feedback, debriefing or counseling referral. 

             
E. Explain the procedure that will be used to obtain assent of children, if relevant to 

the research (See: http://www.uwyo.edu/research/compliance/human-
subjects/index.html ):  
 
Written assent will be obtained from all participants using the assent form attached. 
Participants range in age from 10-15 years old, some of which fall under the category 
for verbal assent. However, due to the high aptitude of this group of participants, we 
feel written assent is sufficient for all. 
 
At the same meeting during which parents will be given information and consent forms 
regarding the study, children will be given a simpler description of the study, as well as 
assent forms to bring back to the next meeting. 
 

F. If children are involved, who will be responsible for obtaining assent (check the 
box that applies)? 
 
Project Director ___X___ 
Member of Project team _______ (list name or position) 

            Other ______ (Please explain, and include name, affiliation, and title) 
 
 
 
11A. Attach copies of survey instruments, interview questions, tests, and other pertinent 
documentation that will be used to conduct the research.  Note: Please see the informed 
consent outline for suggested language for consent forms. 
Attachment Name Description 
Attachment 1: Appendix A: Parental Consent Form 
Attachment 2: Appendix B: Child Assent Form 
Attachment 3: Appendix C: 3-Dimensional Learning Discussion questions 
Attachment 4: Appendix D: Research Advisor Form 
Attachment 5:  
Attachment 6:  
Attachment 7:  
Attachment 8:  
Attachment 9:  
Attachment 10:  
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11B. If participants will be recruited through an institution such as a school or hospital, or 
if the research will be conducted at such an institution, provide a letter of 
agreement/approval to do so from an authorized representative of that institution. The IRB 
will not approve a proposal without the proper letter(s) of support. 

 
 


