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Section 1. Executive Summary 
1.1 Overview of the project 
On August 1, 2013, the Idaho, Nevada, and New Mexico NSF EPSCoR projects were awarded a 

Track 2 EPSCoR (Experimental Program to Stimulate Competitive Research) grant for their 

“Western Consortium for Watershed Analysis, Visualization, and Exploration” (WC-WAVE) 

project. The primary goals of the EPSCoR project cover the topic areas of: 

Goal 1:    Watershed Sciences 

Goal 2:  Cyberinfrastructure - Visualization 

Goal 3: Cyberinfrastructure - Data 

Goal 4:    Workforce Development 

 

The following EPSCoR activities were conducted between August, 2013 and March, 2014.  

Evaluation results of these project components are included in this report: 

 Snow Camp 

 Annual WC-WAVE project meeting 

 External Advisory Board meeting  

 

1.2 Summary of findings  
Key findings and recommendations are shown in Figure 1.  A complete description of key 

findings and recommendations for each project activity can be found at the end of each project 

activity section of this report. Overall project findings and recommendations are listed in Section 

4 of this report. 

 

Figure 1. Summary of findings 

Category Key Findings Recommendations 

Demographics 

Females and underrepresented minorities are 

not well-represented compared to the 

comparison populations. 

Conduct more focused outreach to URMs 

and females to participate in project 

activities and as longer-term project 

participants and mentees to project faculty 

Snow Camp 

 All four program aspects were rated very or 

extremely useful, with field exercises and 

group activities being rated the highest 

 Participants expressed increases in 

knowledge about all program objectives and 

statistically significant gains were seen in six 

out of the seven objectives, with largest gains 

seen in taking snow measurements and 

designing field campaigns. 

 The logistical aspects of the camp were rated 

highly.  Participants gave the highest rating 

to the atmosphere and the lowest ratings to 

the program information and agenda. 

 Participants showed gains in their interest in 

pursuing STEM careers, and rated their 

interest in working on watershed project with 

others highly.  

 Continue incorporating collaboration 

into all activities 

 Send information on topics before the 

camp and holding a follow-up session 

after returning 

 Disseminate a list of responsibilities and 

expectations. 

 Give students more opportunities to 

develop connections with faculty to 

discuss their research, future research 

opportunities, and how their interests 

align with faculty research and the WC-

WAVE project. 
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General project recommendations: 

1.  Increase visibility of project leadership and the project. 

2.  Increase collaboration of the science component with other components and with external 

stakeholders.  

3.  Make project sustainability a priority early on in the project.  

4.  Prepare for dissemination of information and findings. 

 

  

Category Key Findings Recommendations 

WC-WAVE 

Annual Meeting 

 All presentations were rated very or 

extremely useful, with the working 

component meetings and the Workforce 

Development session were rated the highest. 

 In regards to logistics, the highest ratings 

were given to the atmosphere, leadership, 

management, and accommodations. 

 Attendees showed greatest gain in knowledge 

about the project’s Year 2 plans and the 

smallest gain in understanding the project’s 

component integration plans. 

 Give attendees an overview of the 

project’s history, research questions, and 

associated faculty. 

 Consider adding longer breaks and 

activities to break up the sessions and 

allow for longer engagement throughout 

each session. 

 Make sure that the meeting venue has 

adequate internet access and speed. 
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Section 2. Introduction 
2.1 Background of the project  
On August 1, 2013, Idaho, Nevada and New Mexico NSF EPSCoR projects were awarded 

funding for a Track 2 EPSCoR (Experimental Program to Stimulate Competitive Research) 

project, named the Western Consortium for Watershed Analysis, Visualization, and Exploration 

(WC-WAVE).  The consortium model significantly increases opportunities for scientific 

collaboration and enhances each state's ability to secure competitive funding and tackle complex 

watershed science research agendas. The mission of the NSF EPSCoR program is to assist the 

Foundation in its statutory function "to strengthen research and education in science and 

engineering throughout the United States and to avoid undue concentration of such research and 

education."
1
 The NSF EPSCoR goals aim to:  

 Provide strategic programs and opportunities for EPSCoR participants that stimulate 

sustainable improvements in their R&D capacity and competitiveness; 

 Advance science and engineering capabilities in EPSCoR jurisdictions for discovery, 

innovation and overall knowledge-based prosperity. 

 

The objectives of the NSF EPSCoR program include: 

 Catalyzing key research themes and related activities within and among EPSCoR 

jurisdictions that empower knowledge generation, dissemination and application; 

 Activating effective jurisdictional and regional collaborations among academic, 

government and private sector stakeholders that advance scientific research, promote 

innovation and provide multiple societal benefits; 

 Broadening participation in science and engineering by institutions, organizations and 

people within and among EPSCoR jurisdictions; 

 Using EPSCoR for development, implementation and evaluation of future programmatic 

experiments that motivate positive change and progression. 

 

The three-year award funds watershed science research, cyberinfrastructure-enabled discovery 

and innovation, and workforce development and education, which are part of each state’s 

Science and Technology Plan.  The project is creating a new immersive virtual reality 

environment that fosters “interdisciplinary discussion and creative insight into complex scientific 

questions” and enables “innovations that result in groundbreaking discoveries”
2
 about watershed 

science.   

  

                                                           
1
   http://www.nsf.gov/od/oia/programs/epscor/about.jsp 

2
   http://www.nsf.gov/awardsearch/showAward?AWD_ID=1329469&HistoricalAwards 
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Project Goals 
The primary goals of the WC-WAVE EPSCoR project include: 

Goal 1:    Watershed Sciences 

Advance understanding of hydrologic interactions and their impact on ecosystem services 

using a virtual watershed (VW) framework. 

Goal 2:  Cyberinfrastructure-Visualization 

Accelerate collaborative, interdisciplinary watershed research and discovery by creating 

innovative visualization environments 

Goal 3: Cyberinfrastructure-Data 

Accelerate integrated watershed scale modeling through streamlined data access, transfer 

of outputs and associated metadata to data management systems, visualization, model 

configuration. 

Goal 4:    Workforce Development 
Engage university faculty and graduate students in interdisciplinary team-based 

watershed research, and broaden undergraduate student participation in STEM through 

modeling and visualization. 

 

Project components 
Figure 2 shows all of the components and activities that part are of the WC-WAVE project.  

 

Figure 2.  WC-WAVE project components 

 
Project components conducted this reporting period 
The following project components were conducted this reporting period: 

 Snow Camp 

 Annual WC-WAVE Project Meeting 

 External Advisory Board Meeting  

 

Watershed Science 
Research 

Visualization and Data 
Cyberinfrastructure 

Workforce 
Development/Education 

 Hypothesis driven 

collaborative research 

activities 

 Model runs with students 

 Experiential field teaching 

and learning for students 

and faculty (Snow Camp,  

     Summer Institutes) 

 Dissemination of findings 

and products 

 Planning and discussion 

about sustainability of 

research activities  

 Ongoing gathering of data and model 

requirements and user expectations 

 Analysis of data and feedback to 

cyberinfrastructure leads on end 

users’ needs 

 Workshops for faculty and students 

on effective use of the visualization 

environment and data management 

 Planning and discussion about 

sustainability of CI that is being 

developed 

 

 Interdisciplinary training of 

graduate students (GIT) 

 UVMN cohort 1 and 2 

 UVMN capstone event 

 Undergraduate modules 

 Diversity of participation 

 Planning and discussion about 

sustainability of activities 
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2.2 Background of the evaluation 
Three types of evaluation are being conducted for this WC-WAVE project: a front-end 

evaluation to assess program needs and assist with organization and planning, a formative 

evaluation to monitor implementation of the project components and provide feedback, and a 

summative evaluation to assess achievement of project goals and broader impacts.  All three 

types of evaluation use a combination of qualitative and quantitative indicators.   

The front end evaluation organizes the project and assesses needs.  The evaluator works with the 

leadership team to refine the logic model, collect baseline information, conduct a needs 

assessment, refine outputs and outcomes, and develop evaluation instruments and data collection 

procedures.  The evaluator(s) attend planning meetings virtually and/or in-person and works with 

the leadership team to align the evaluation to project components and activities as they develop.  

 

The formative evaluation assesses the implementation and quality of project components.  All 

participants who attend meetings, field experiences, and workshops, and take part in research 

exchanges complete post-evaluations to assess the usefulness of activities and to identify 

strengths and areas of improvement.  The formative evaluation is used to identify potential 

problems and seek solutions early during the implementation. 

 

The summative evaluation examines the project’s overall success and benefit to participating 

students, faculty, researchers, and universities.  Summative procedures include conducting a 

project baseline and post-survey of all project participants when they begin working with the 

WC-WAVE project and at the end of each project year.  The evaluation measures participants’ 

gains in new knowledge, research collaboration, and establishment of collaborative relationships 

across components and teams. The summative evaluation also assesses growth in institutions’ 

capacity to develop networks and engage in research and education collaborations.  The 

summative evaluation examines the project’s overall success and benefit to participating 

students, faculty, researchers, and universities.   

 
Guiding evaluation questions 
The following guiding evaluation questions are based on the WC-WAVE project goals. 

Advanced understanding of hydrologic interactions and their impact on ecosystem services 

using a virtual watershed framework 

 What progress has been made in achieving the project’s scientific benchmarks and 

milestones? 

 How have the watershed models and adapters provided by the EPSCoR project enabled 

scientists to advance their understanding of hydrologic interactions and their impact on 

ecosystem services? 

 In what way have the addition of watershed models and adapters increased the WC-

WAVEs’ competitiveness in this scientific field? 

 How have these watershed models and adapters influenced scientists' ability to serve as 

experts in their fields?  
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Develop a comprehensive approach that leads to an increase in the number of 

underrepresented students who graduate from STEM degree-granting programs 

 What value-added effect has this project provided for underrepresented students? 

 

Accelerated collaborative, interdisciplinary watershed research and discovery through 

innovative visualization environments and through streamlined data management, 

discovery and access? 

 What progress has been made in achieving the project’s CI Visualization and Data 

benchmarks and milestones? 

 What visualization resources have been accessed and how have they been used by 

researchers, faculty, and students? 

 How have the visualization environments and streamlined data management, discovery 

and access affected the pace at which scientists can conduct hydrologic and ecosystem 

research? 

 What long-term impacts will development of this visualization environment have on 

ecosystem research and discoveries? 

 

Engaged university faculty and graduate students in interdisciplinary team-based 

watershed research, and broaden undergraduate student participation in STEM through 

modeling and visualization? 

 What progress has been made in achieving the project’s workforce development 

benchmarks and milestones? 

 In what ways has participation in the EPSCoR programs increased participants’ 

understanding of issues related to hydrology and ecosystems? 

 What impact has participation in the EPSCoR programs had on the development and 

direction of participants’ educational and career opportunities and choices? 

 In what ways did participants’ take the knowledge they acquired in EPSCoR programs 

and transfer it back into the classroom, university, and workplace in a meaningful, 

productive way? 

 What value-added effect has this project provided for students and participants who are 

traditionally underrepresented in STEM? 
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13 

4 

3 

3 
2 

How did you find out about Snow 
Camp? 

 Professor

 E-mail

 Proposal Meeting

 Planning group

 Colleague

Section 3. Evaluation Findings 
3.1 Evaluation of project components 
A. Snow Camp 
Background of the program  
Snow Camp is the first of several cohort-building and 

experiential learning programs planned for the WC-WAVE 

project. It was coordinated by Jim McNamara, the Watershed 

Science component lead and professor of Geosciences at Boise 

State University, with assistance from Pam Aishlin, Research 

Scientist from the same department. The Snow Camp 

program’s specific objectives are to increase: 

 Understanding of relationships between terrain properties 

and snow distribution 

 Ability to use satellite imagery to determine the extent of 

the snow covered area 

 Ability to use GIS to determine the distribution of, and access to, representative snow units  

 Ability to design field campaigns to estimate the volume of water stored as snow in a watershed 

 Ability to select sites within RSUs that can be visited by teams 

 Ability to select and measure snow depth, density, and snow water equivalent  

 Ability to describe processes controlling snow accumulation and melt in a mountain watershed 

 

Demographic description of participants 
Graduate and undergraduate students and university 

faculty (n=25) from the three states and from the four 

WC-WAVE components participated in the WC-WAVE 

Snow Camp held at the Dry Creek Experimental 

Watershed located near Bogus Basin in Boise, Idaho 

from March 16-19, 2014.  The demographic description 

of the attendees shown in Figure 3 represents 

information collected from the registration list and the 

evaluation form. Of the 25 attendees, the highest 

percentage came from New Mexico (40%) even though the highest percentage of WC-WAVE 

members is from Idaho (44%).  The majority of Snow Camp evaluation respondents were 

Caucasian males.  Only two of the individuals who completed the ethnicity section of the 

evaluation form indicated they were underrepresented minorities.  The evaluator notes the 

following differences between Snow Camp attendees and the demographics of participating 

institutions or WC-WAVE members: 

 Females were under represented 

 American Indians and Hispanics/Latinos were underrepresented; African Americans were 

not represented. 

 The percentage of members from each state does not match the WC-WAVE project 

membership; fewer people from Idaho and Nevada attended snow camp compared to the 

project membership list. 

All WC-WAVE experiential 
learning programs seek to: 

 Provide fieldwork 
experiences for students and 
faculty. 

 Encourage relationship 
building among and between 
faculty and students. 

 Provide opportunities for 
fostering collaboration 
across project components. 
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Figure 3.  Demographic description of Snow Camp evaluation respondents
3
 

 Snow Camp  Attendees 
(n=25) 

ID, NM, NV Comparison 
Population  (n=140,181)4 

 # % % 

Gender 

Male 

Female 

 

16 

9 

 

64% 

36% 

 

48% 

52% 

Ethnicity (n=18) 

Caucasian/White (non-Hispanic) 

Asian 

American Indian or Alaska Native 

Hispanic 

African American 

Multi-racial 

Native Hawaiian/Pacific Islander 

 

14 

4 

1 

1 

- 

- 

- 

 

70% 

20% 

5% 

5% 

- 

- 

- 

 

62% 

6% 

3% 

22% 

3% 

2% 

<1% 

First generation to attend college (n=20) 

No 

Yes 

 

15 

5 

 

75% 

25% 

 

66% 

34%
5
 

Current position (n=13) 

Faculty 

PhD student 

Undergraduate student 

Master’s student 

 

8 

5 

5 

2 

 

40% 

25% 

25% 

10% 

WC-WAVE project (n=64) 
Waiting on comparison data from 

Idaho 

Institutions (n=25) 

Idaho 

Boise State University 

College of Southern Idaho 

Idaho EPSCoR 

Idaho State University 

University of Idaho 

Idaho Total 

 

 

4 

- 

- 

2 

3 

9 

 

 

16% 

- 

- 

8% 

12% 

36% 44% (28 members) 

Nevada 

Desert Research Institute 

Nevada EPSCoR 

Nevada System of Higher Education 

University of Nevada, Las Vegas 

University of Nevada, Reno 

Nevada Total 

 

- 

- 

- 

4 

2 

6 

 

- 

- 

- 

16% 

8% 

24% 38% (18 members) 

New Mexico 

Earth Data Analysis Center, UNM 

NM EPSCoR 

NM Institute of Mining and Technology 

University of New Mexico 

New Mexico Total 

 

- 

- 

7 

3 

10 

 

- 

- 

28% 

12% 

40% 38% (18 members) 

                                                           
3
 Percentages may not add up to 100% due to rounding.   

4
 Faculty, undergraduate, and graduate students from the following institutions are included in these calculations:  

Idaho: Boise State University, College of Southern Idaho, Idaho State University, University of Idaho; Nevada: 

University of Nevada, Las Vegas, University of Nevada, Reno, Desert Research Institute; New Mexico: New 

Mexico State University, New Mexico Institute of Mining and Technology, University of New Mexico  
5
 This is the national percentage of first generation college students.  The evaluator will work with project leads to 

identify more specific resources for future reports. 
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Ratings of Program components 
Participants rated workshop activities on a scale of 1-5, 1=not useful at all to 5=extremely useful.  

Responses to open-ended questions are listed following the table. Ratings can be considered to 

trend towards positive or negative based on the following scale: 

Extremely useful    4.21 – 5.00 

Very useful  3.41 – 4.20 

Somewhat useful     2.61 – 3.40 

Slightly useful  1.81 – 2.60 

Not useful at all    1.00 – 1.80 

 

As shown in Figure 4, all program components were rated very or extremely useful. Field 

exercises and group activities were rated the highest with comments suggesting they enjoyed the 

practical applications and working with others.  The lectures received the lowest ratings, 

suggesting an area for improvement.  Participants explain their ratings in their responses to open 

ended questions below. 

 

Figure 4.  Mean ratings of Snow Camp’s program components 
 

Activity Rating 

Brief visits to active hydro-meteorological and geophysical field sites (On trip from Boise to Ski Resort) 4.45 

Lectures 4.15 

Field exercises 4.80 

Group activities 4.60 

 
Useful aspects of Snow Camp 

Participants cited the practical application of the field exercises, focus on data, working 

collaboratively with others, and the program setup as most useful.  They also commented on the 

benefits of being at snow camp with students and faculty from other disciplines.   
Field exercises 

 I learned a lot about how to use the specific instruments used to measure snow depth.  Also seeing the 

landscape gives you a better idea of the processes going on in the area. 

 Snow measurements because it is useful for forcing models to run types of met instruments, was useful to know 

what kind of data can be collected to run models. 

 The hands on experience that was provided was very useful, as well as the opportunity to get to know the other 

individuals that were participating. 

 Field exercises demonstrated methods and observational difficulties, and the difficulty of making accurate 

measurements of a heterogeneous snowpack. 

 Obtaining experience on snow field work. 

 Doing the field work - applying what we learned 

 Field work and large group discussions. 

Data 

 Discussions of data of explorations (and) what explained differences.  Collecting data. 

 Demonstrating data accuracy and putting (on) field and cyber talks (for the entire group). 

Collaboration 

 Made group members get chance to communicate and know each other, which is pretty good for the future 

work.  Also, we can learn from each other from different majors. 

 Talking through results of field exercises as a group, expert knowledge through direct conversation is an 

effective way of learning. 

 Diversity of student and faculty thought and exchange of those thoughts during discussions. 
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 The collaboration with so many different areas of expertise. 

 Getting to know everyone; bonding experience. 

Overall 

 The interdisciplinary aspect brought a lot of perspective, field instructor and follow-up meetings were 

fantastic.  Faculty group (CI) presentation also wonderful. 

 Lecture and introductory information followed up by specific field exercise with follow-up debrief is a great 

timeline and agenda style. 

 The overall program was useful.  Because before the program never did any study/fieldwork about snow 

hydrology. 

 As lead instructor of the camp, preparing the curriculum forced me to think about the needs of a diverse suite 

of students. 

 Every activity was useful because what was taught was either new or a refresher to me. 

 Pam was great! She organized everything. 

 This entire program has been useful. 

 

Less useful aspects of Snow Camp 

While the overall assessment of Snow Camp was overwhelmingly positive, a few participants 

commented on aspects of the camp they felt were not useful.  These included some lectures and 

repetition of activities, specifically sampling.  All lectures were given in the morning at the 

beginning of Snow Camp and were located in the Geosciences Department at Boise State 

University.  The following comments suggest that the lectures could be improved by shortening 

or interspersing them throughout the duration of Snow Camp.  
 Some of the lectures were slightly more in-depth, but this is not a total downside. 

 The morning lectures were a bit long and disconnected. 

 Initial lecture less useful. 

 Doing too much of the same thing, i.e. many hours of trivial sampling. 

 

Suggestions for additional topics and activities 

Participants made recommendations for other concepts, topics or activities they would like to 

have seen covered.  These included more detailed snow topics and the inclusion of safety 

protocol. 
Snow modeling/hydrology 

 More on snow hydrology. 

 Other components and hydrologic cycle; soil moisture, stream flows, ET. 

 Intro to snow modeling. 

 More on remote sensing.   

Snowpack/Snow pits 

 May be more specific topics about snowpack (temperature, density, stratigraphy). 

 Digging and looking at a vertical profile of snow. 

 Snow pit properties. 

 Snow pits. 

Other related topics 

 The physics and math behind the snow processes we were learning, although this may be difficult for some 

from various backgrounds. 

 Field data techniques. 

 Hoping for evapotranspiration or stream flow in future. 

 Perhaps information on vegetation, types, communities, distribution. 

 Previous studies/presentation. 

 More details of every member's major focus. 

Field safety 

 There was not talk of what to do if somebody got injured or separated from the group. While it would have 

been difficult to get lost or hurt, it might be a good idea to include a small lecture on field safety 

procedures. 
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Ratings of logistics 
Participants rated logistical aspects of the program on a scale of 1-5, 1=not at all satisfied to 

5=completely satisfied. Ratings can be considered to trend towards positive or negative based on 

the following scale: 

Completely satisfied        4.21 – 5.00 

Very satisfied  3.41 – 4.20 

Somewhat satisfied   2.61 – 3.40 

Slightly satisfied  1.81 – 2.60 

Not at all satisfied   1.00 – 1.80 

 

As shown in Figure 5, participants were very or completely satisfied with all logistical aspects of 

Snow Camp.  Lowest ratings were in the areas of the agenda and program information.  

Participants explain their lower ratings in their responses to open ended questions below. 

 

Figure 5.  Mean ratings of the logistical aspects of Snow Camp   

 

4.85 

4.70 

4.65 

4.65 

4.50 

4.50 

4.45 

4.40 

4.35 

4.20 

4.20 

1 2 3 4 5

Atmosphere (friendly, supportive, promoted
team-building)

Your comfort level using snowshoes, skis, or
snowmobiles to reach snow measurement sites

Registration process (pre-program information,
ease of registration)

Van transportation from Boise to Pioneer
Condominiums and to Lower Deer Point station

Meals (sack lunches and dinners at residences)

Time (activities and presentations
started/ended on time)

Ease of accessing snow measurement sites

Accommodations at Pioneer Condominiums

Overall organization (check-in, activities)

Program agenda (clear purpose, balanced,
meaningful, useful)

Program information (focused, well-prepared)
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Suggestions for improving Snow Camp  

When asked how Snow Camp could be improved, participants suggested extending the duration, 

providing reading materials in advance, and varying instruction.  Regarding logistical issues, 

some participants requested that a large meeting space be available during the evenings. During 

discussions, some students noted the lack of availability of faculty to the female students because 

males and females were housed separately.  Additionally, a briefing and handout about meal 

preparation, clean up, and expectations would be helpful to clarify responsibilities.   
Advanced preparation 

 I think not everyone joined at the same skill level or fully understood some of what was needed for activities. 

Gauging that for the future could help you design more alternate activities for beginner to expert. 

 Having access to more snowmobiles might speed up a few things, and allow teams to reach more locations. 

 Better briefing of participants regarding personal equipment and clothing. 

 Group roommates by sleeping habits ~ night owls vs. early birds. 

 Better planning of events beforehand. 

 Solicit faculty involvement earlier. 

Materials 

 It would be useful to have some basic snow hydrology reading materials or handouts before the snow 

camp or at the beginning.  A lot of information on the 1st morning look(ed) interesting but was skipped 

through because it would have taken too much time. 

 Perhaps additional materials to hand out or better explanation of data sheets - terms were not necessarily 

defined well, naming conventions were not explained, etc. 

 All the stud(ies) (of) what we will do should be sent before. Otherwise sometimes it will be difficult to 

collect all the materials about the whole work. 

 Provide information to participants in hard copy in addition to web delivery. 

 Group text to all those with cell phones with teams to inform everyone. 

Instruction 

 More field instruction. 

 Prepared groups.  

 Expectations of limited field experience in participants and perhaps rental gear available (beyond 

snowshoes). 

 It would also be really cool if participants or presenters were shared. 

 More advanced methods.  More on snow metamorphosis. 

 Design a project with realistic objectives. 

 Include some more scientifically advanced studies. 

 More assignments. 

Time 

 Include more one-on-one time with professors talking about their relevant experience and advice.   

 Make the camp longer! More than 2 days required. 

 More time, maybe 1 week. 

 Longer duration. 

 More interpretation. 

 Cover sampling for larger scales. 

Food 

 Meals were excellent.  Bravo for program information!  Loved it! (Atmosphere). 

 Meals: printed out, separated by cabin/room; one more room. 

 There was a lot of effort put into the food - which was excellent - but in addition to allergies and vegetarian. 

preferences, please consider low carb eaters - there was very little meat, no grains for non-veggies, and a lot 

of pasta and bread.  Otherwise delicious, though! 

 Better distribution of foods among groups. 

Logistics 

 Bigger room to meet in. 

 More organization, more in-depth instruction, wide array of activities for those who are more able and do 

field activities! 
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Impact of Snow Camp on participants 
Participants rated the impact that participation in Snow Camp has had on them in two areas: 

 Achievement of Snow Camp program objectives  

 Interest in and commitment to studying watershed science  

 

Participants rated these areas on a Likert scale from 1-5, 1=minimal to 5=extensive from a 

reflective pre- and post-program perspective.  The evaluator conducted an inter-item reliability 

test to ensure all items within each outcome area were positively related.  A Cronbach’s alpha 

score greater than 0.7 is valid.  The alpha score for the statements (α=.945) is above the valid 

cut-off point.  Differences between reflective pre and post means were tested using a paired 

sample t-test.  A p-value less than .05 is considered statistically significant.  Statistically 

significant differences in reflective pre and post scores are indicated with an asterisk on the post 

survey mean.  Means can be considered to trend towards positive or negative based on the 

following scale:   

Extensive       4.21 – 5.00 

Medium    3.41 – 4.20 

Low      2.61 – 3.40 

Some  1.81 – 2.60 

Minimal      1.00 – 1.80 

 
Achievement of program objectives 

Snow Camp participants’ overall ratings of achievement of the seven program objectives are 

shown in Figure 6.  They demonstrated statistically significant overall gains in their achievement 

of program objectives indicating that participation in Snow Camp program had considerable 

impact on their knowledge of how to conduct experiments involving snow measurement.  

 
Figure 6.  Mean ratings of overall achievement of Snow Camp objectives 

 
 

The seven objective statements that make up the Likert scale composite were analyzed 

individually to show the amount of growth in each of the specific knowledge and skill areas to 

help program coordinators better align future programs with participants’ needs.  Participants’ 

mean ratings show a statistically significant increase from pre- to post-survey statements (p< .05) 

for six of the seven objective statements.  The two items showing the largest gains were ability to 

design field campaigns and make point measurements.  Results are displayed in Figure 7.   
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Figure 7.  Mean ratings of achievement of Snow Camp objectives 

 

 
Participants’ interest in and commitment to continuing studies in watershed science  

Results of Snow Camp participants’ ratings of their interest in and commitment to continuing studies 

watershed science are shown in Figure 8.  Overall, participants demonstrated statistically significant 

gains in their interest in and commitment to study watershed science.  

 

Figure 8.  Participants’ overall interest in and commitment to watershed science 

 
The six watershed science career interest statements were analyzed individually to identify areas 

of strength and weakness. There were notable increases in interest in working on watershed 
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projects with others and commitment to continue studies and/or professional development on 

watershed science. Mean ratings showed a statistically significant increase from pre- to post-

survey statements for all items except attendees’ ability to develop their dissertation committee 

from WC-WAVE faculty.  Results are displayed in Figure 9.   

 

Figure 9.  Participants’ interest in and commitment to studying watershed science 

 
 
Overall learning 

Participants explained the two most important things they gained from attendance at Snow 

Camp.  Many cited the value of group work, their new experiences, and their increased 

knowledge about snow measurements and snow hydrology.  They also gained direct knowledge 

and experience in how to conduct snow melt measurements.  They also felt that getting to know 

and work with students and faculty from other campuses was a great experience. 
Networking and collaboration 

 Good connections with students and some additional meetings with faculty, especially facilitated by change of 

venues. 

 It's really helpful to other people working in similar watersheds or conditions to exchange ideas with.   

 Contact with other professionals, academic representatives and students is always valuable. 

 Networking and a working understanding of SWE (snow water equivalent). 

 Camaraderie with student cohort and snow hydrology knowledge. 

 Team work → made friends, field skills! 

 Personal relationship(s) and knowledge of field measurements. 

 Communication with other students that are working on the same topic.    

 Met a lot of great people. 

 Meeting with other member(s) of the project. 

 Met a lot of people that I hope to be working with in the future. 

 Connections to participants. 

Experience  

Experience in using equipment.  Understanding of how to interpret data from field measurements. 

 Learned about snow hydrology; getting to know the faculty and students. 
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 New field experience in snow, more interest in modeling. 

Increased knowledge 

 Knowledge of snow hydrology. 

 I learned how snow measurements work. . . .Before this, I had no knowledge of watersheds or snow melt-off. I 

learned a lot of things that I did not know. . . 

 A better understanding on how snow measurements are taken and how accurate they are because we did it 

hands-on from beginning to end and analyzed the process and results of possible errors. 

 I learned more about snow hydrology and snow processes, and also about other research techniques for 

watershed studies which will help me develop my dissertation research plan. 

 Planning such an event should involve more project faculty. Instructors should pay more attention to 

evaluation. 

 I also understand a lot better how snow functions on the watershed level, which help(s) my own research. 

 Learning how to take snow measurements and see the big spatial variability. 

 Knowledge about SWE and how to measure it.  

 About snow hydrology.  Field study of snow measurements. 

 The aspect of thinking of result analysis. 

 

Facilitation of collaboration 

Seventeen of the 18 participants who responded to this question (total n=25) reported that Snow 

Camp had facilitated collaboration with other students and faculty, with some of the comments 

below indicating that the experience especially helped faculty consider specific plans for 

collaboration with other faculty. Some mentioned the camp’s mandatory group work and 

interactions with others as the reason. Participants also stated that Snow Camp encouraged 

teamwork across disciplines.   
 It opened me up to an entirely different field that I had no previous knowledge of, and gave me the opportunity 

to work with peers from several different disciplines. 

 Yes. Seeing the diverse backgrounds of faculty and students has forced me to rethink some of my teaching 

strategies. 

 Yes. I have learned about research of some other faculty.  This would help me create more joint projects. 

 Yes I had good conversations with faculty and students about possible future work together. 

 With this team - absolutely - I will feel comfortable calling any of these people in the future. 

 Yes it helped thanks to the communication with other people (students and faculty). 

 Yes, this put what could have been a very disconnected project into better cohesion. 

 Yes it is.  This program brings different sections/diverse field into together. 

 Yes.  Improved connections to people and new ideas. 

 Yes; by better knowing capabilities of other faculty. 

 Yes, very collegial environment. 

 Yes - via new relationships. 

 Yes.  Group cooperation. 

 Yes time to talk to others. 

 Yes! Team work is key. 

 Possible IWG (inter-disciplinary work groups) ideas bounced around about students working on relevant 

topics across WC-WAVE beyond WCWAVE. 

 Yes, it helped me practice speaking with other resources because of the intimate settings. 

 Not entirely. 
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Plans to utilize or implement knowledge and skills 

Participants explained how they will use or implement what they have learned.  Sixteen of the 18 

respondents have specific plans to incorporate what they learned into their research or work.  

Additionally, faculty participants reported planning to include students in future projects. 
 I will use the experience to inform the visualization work I will be doing for the project, should I be awarded a 

grant over the summer. 

 I will use this for understanding what data we have in the field compared with model outputs. 

 I will consider some techniques and concepts in designing my research plans. 

 Carry knowledge forward to modeling and dissertation. 

 Continue to collaborate with CI and express my need. 

 The overall work will help for further research. 

 It will help me explain error related to SWE. 

 Hydrological modeling of snow areas. 

 Pursuit of future research projects. 

 Will help me in my future projects. 

 Build better visualization. 

 Collaborative research. 

 In teaching; research. 

 I'll be more careful about what I volunteer for! Actually, I have decided that I will develop a similar camp for 

BSU students every year. 

 Better integrate student with all on project. 

 Not sure, you never know when specific topics will become critical. 
 

Participants’ next steps in watershed science and/or STEM 

Participants indicated their next steps related to watershed science and/or STEM studies.  They 

noted they will use what they learned in their research or work as well as in their applications to 

graduate school.  Snow Camp also facilitated greater understanding about watersheds and snow 

melt to faculty and students from cyberinfrastructure, who are currently developing programs to 

create virtual models.    
 If I get the opportunity to work on this project over the summer, I will do more research into GIS and LiDAR 

data, and how I can use it to better inform the construction of a virtual watershed. 

 Starting a research project related to watershed modeling, details are still being worked out but will likely 

include snow energy balance modeling as well. 

 Incorporate the material into my presentations for K-12 students. 

 Do my research and write my dissertation on watershed science. 

 Write collaborative proposals; collaborate on modeling. 

 Continue to participate in my program and profession. 

 I will go for future research.  This will help modeling. 

 Continue research and incorporate new knowledge. 

 Work on this project!  Follow-up with colleagues. 

 Just continuing with my modeling work. 

 More visualization work. 

 Work on modeling. 

 Modeling! 

 Apply to grad school.  Including Boise State after this Snow Camp. 

 Keep the communication with others. 

 Do more!!! 

 

Program participants shared the following with the facilitators: 
This snow camp was awesome! People were absolutely fantastic. 

Great 1st year - looking forward to future work with WC-WAVE collaborators. 

Evaluations like this are very helpful. 
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Key Findings and Recommendations for Snow Camp 

Key findings and recommendations are listed below for demographics and Snow Camp program 

components.  

 

Demographics  

Women composed 36% of Snow Camp participants.  Additionally, 25% of participants were the 

first in their families to attend college.  The majority of attendees were Caucasian. Only two of 

the individuals who completed the ethnicity section of the evaluation form indicated they were 

underrepresented minorities.  Faculty participants composed 40% of the total group, with 

graduate and undergraduate students each making up 25% of total participants. Females, African 

Americans, American Indians and Hispanics/Latinos were considerably under represented and 

fewer people from Idaho and Nevada attended snow camp compared to the project membership 

list. 

Increase outreach to encourage under-represented minority students and first-generation college 

students to attend Snow Camp and the other field experiential activities. This may include doing 

focused outreach to racial/ethnic-based student groups and providing mentoring to more under-

represented and first generation college students.  Encourage each state and component team to 

send  a representative group to project events. 

 

Program components    

All four program components were rated very or extremely useful.  The field exercises and group 

activities were the highest rated, with participants commenting that their collaborative nature 

made them successful.  The lectures received the lowest rating as participants felt lectures were 

too long or the content was not as useful to them at that time. This may have to do with all of the 

lectures being scheduled as the very first activity and participants being unsure of the 

applicability of the lectures because they had not yet done any of the field exercises.   

Continue incorporating collaboration into all activities. Consider the timing and length of the 

lectures and when participants would be able to understand the applicability of the lecture 

content. Integrate lectures with corresponding activities when possible. Additional topics 

requested for future events include: 

 Snow hydrology 

 Components of the hydrologic cycle 

 Snow modeling 

 Remote sensing 

 Snowpack temperature, density, and 

stratigraphy 

 Snow pit properties 

 Physics and math as related to snow 

processes 

 Field data techniques 

 Evapotranspiration or stream flow in 

future 

 Vegetation types, communities, and 

distribution 

 Field safety 

 

Logistics 

The logistical aspects of the camp were rated highly.  Participants gave the highest rating to the 

atmosphere and the lowest rating to the program information and agenda.  Participants requested 

that organizers extend the length of Snow Camp. The list of necessary clothing and supplies was 

very beneficial to give participants a better idea of what to expect. 
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Make sure all participants have information in advance about what to bring and expect at the 

camp as well as any academic requirements or background information that would be beneficial.  

Consider also disseminating a sheet of expectations pertaining to meal preparation and clean 

up. Specific suggestions made by participants include: 

 Access to more snowmobiles 

 Send out basic snow hydrology 

materials before the camp 

 Provide information in hard copy 

 More field instruction 

 More advanced methods.  More on 

snow metamorphosis 

 Additional field assignments 

 More one-on-one time with 

professors built into the schedule 

 Longer duration 

 

Program Impacts 

Program Objectives 

Participants demonstrated increases in knowledge on all program objectives.  Statistically 

significant gains were found for six out of the seven objectives.  The largest gains were in taking 

snow measurements and designing field campaigns.  The smallest gains were in ability to use 

satellite imagery and GIS. 

Incorporate more in-depth activities that use satellite imagery and GIS.  To increase 

participants’ understanding of lecture and activity material:   

 Send background information, educational links, and current publications on topics to 

attendees before the camp so they can read and prepare ahead. 

 Hold a follow-up session after returning from each activity. 

 

Interest in Watershed Science and/or STEM Careers   

Participants showed statistically significant gains in five out of the six items related to students’ 

interest in watershed science and/or STEM.  The largest gain was for knowledge of project field 

sites and the highest rated item was for their interest in working on watershed projects with 

others, suggesting the collaborative nature of the camp resonates with students.  The item 

showing the smallest gain was developing a dissertation committee from WC-WAVE faculty, 

suggesting faculty should expand their conversations with students to generate interest and 

develop future connections to assist them. 

Encourage more faculty discussions and outreach to students.  Give students more opportunities 

to develop connections with faculty to discuss: 

 Individual research and research projects 

 Future research opportunities 

 How their interests align with faculty research and the WC-WAVE project 
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B. Annual Meeting 
Background of the meeting 
Faculty, program administrators, and students involved in the WC-WAVE project attended the 

first Annual Meeting on March 20-21, 2014 at the Grove Hotel in Boise, Idaho. The state of 

Idaho organized the meeting agenda, with Rick Schumaker taking the lead on agendas, planning, 

and facilitation. The objectives of the first annual meeting are to:   

 Increase knowledge of progress that has been achieved in Year 1. 

 Increase knowledge of the External Advisory Board’s suggestions for improvement. 

 Increase knowledge of Year 2 project plans. 

 Increase knowledge of project integration plans.   

 

Demographic description of participants 
Faculty, graduate students, project administrators, and evaluators (n=67) attended the WC-

WAVE Annual Meeting. The demographic description of the attendees shown in Figure 10 

represents information collected from the registration list and the evaluation form. The majority 

of evaluation respondents were Caucasian males.  One of the respondents indicated that s/he is 

an underrepresented minority.  The highest percentage came from Idaho (42%), the state with the 

highest percentage of WC-WAVE members.  The evaluator notes the following differences 

between Annual meeting attendees and the comparison demographics.   

 Females were underrepresented. 

 Although Hispanics constitute 22% of the comparison population, no Hispanics completed 

an evaluation form and therefore their participation in the meeting is unknown. 

 African Americans and American Indians were not represented. 

 The percentage of members who attended from each state is similar to WC-WAVE project 

membership. Nevada had the lowest representation compared to the membership list 

 

Figure 10.  Demographic description of the WC-WAVE Annual Meeting attendees
6
 

 Annual Meeting  
Attendees  (n=67) 

WC-WAVE comparison 
population7  (n=140,181) 

   # % % 

Gender (n=67) 

Male 

Female 

 

40 

27 

 

60% 

40% 

 

48% 

52% 

Ethnicity (n=37) 

Caucasian 

Asian 

Pacific Islander/Native Hawaiian 

Do not wish to specify/other 

Hispanic 

American Indian 

African American  

 

28 

7 

1 

1 

- 

- 

- 

 

76% 

19% 

3% 

3% 

- 

- 

- 

 

62% 

6% 

<1% 

2% 

22% 

3% 

3% 

                                                           
6
 Numbers may not add to 100% due to rounding 

7
 Includes faculty, graduate students, and undergraduate students from Boise State University, Idaho State 

University, College of Southern Idaho, University of Idaho, Desert Research Institute, University of Nevada, Las 

Vegas, University of Nevada, Reno, New Mexico Institute of Mining and Technology, University of New Mexico, 

New Mexico State University, NSHE project administrators.  
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 Annual Meeting  
Attendees  (n=67) 

WC-WAVE comparison 
population7  (n=140,181) 

   # % % 

First Generation to attend college (n=38) 

No 

Yes 

 

29 

9 

 

76% 

24% 

 

66% 

34%
8
 

Current position (n=38) 

Faculty 

Master’s student 

Enrolled in PhD program 

Staff/Administration 

Did not specify 

Programmer 

Undergraduate student 

 

19 

6 

3 

4 

3 

1 

1 

 

50% 

16% 

8% 

9% 

8% 

3% 

3% 

WC-WAVE project (n=64) 

Waiting for comparison data 
from Idaho 

Project Team (n=37) 

Watershed Sciences 

Cyberinfrastructure: Visualization 

Cyberinfrastructure: Data 

Workforce development 

Management team 

Administrator 

External Advisory Board member 

Other, did not specify 

 

9 

9 

7 

7 

2 

1 

1 

1 

 

24% 

24% 

19% 

19% 

5% 

3% 

3% 

3% 

 

31% 

20% 

20% 

13% 

- 

16% 

- 

- 

Institutions (n=63) 

Idaho 

University of Idaho 

Boise State University 

Idaho EPSCoR 

Idaho State University  

College of Southern Idaho 

Idaho Total 

 

 

10 

6 

6 

5 

1 

28 

 

 

15% 

9% 

9% 

7% 

1% 

42% 

 

 

 

 

 

 

 

44% (28 members) 

Nevada 

University of Nevada, Reno  

University of Nevada, Las Vegas 

Desert Research Institute 

Nevada System of Higher Education 

Nevada EPSCoR 

Nevada Total 

 

6 

4 

2 

2 

1 

15 

 

9% 

6% 

3% 

3% 

1% 

22% 

 

 

 

 

 

 

38% (18 members) 

New Mexico 

New Mexico Institute of Mining/Technology 

University of New Mexico 

Earth Data Analysis Center, UNM 

New Mexico EPSCoR 

New Mexico Total 

 

7 

6 

4 

3 

20 

 

10% 

9% 

6% 

4% 

30% 

 

 

 

 

 

38% (18 members) 

Other Institutions
9
 4 4%  

 
  

                                                           
8
 This is the national percentage of first generation students. We will work with project leaders to identify more 

specific resources for future reports 
9 Google, Oak Ridge National Laboratory, University of Illinois at Urbana-Champaign, University of Tennessee 
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Ratings of meeting sessions  
Participants rated meeting sessions on a scale of 1-5, 1=not useful at all to 5=extremely useful.  

Ratings can be considered to trend towards positive or negative based on the following scale: 

Extremely useful       4.21 – 5.00  

Very useful   3.41 – 4.20  

Somewhat useful      2.61 – 3.40  

Slightly useful  1.81 – 2.60  

Not useful at all  1.00 – 1.80  
 

As shown in Figure 11, all meeting sessions were rated very or extremely useful.  Working 

component meetings were rated the highest, suggesting participants find great benefit in working 

collaboratively within their component groups.   
 

Figure 11.  Mean ratings of Annual Meeting Sessions 

Activity Rating 

Consortium Kick-Off Event 3.84 

Welcome and Invited speaker: Tyler Erickson, Google 3.52 

Gayle Dana: WC WAVE Overview 3.62 

Networking Break 4.31 

Transforming Science through Data Management and Services (Moderator: Karl Benedict) 3.76 

Working lunch, External Evaluator presentation 3.75 

Transforming Science through Visualization  (Moderator: Fred Harris) 4.27 

Transforming Watershed Science (Moderator: Jim McNamara) 4.22 

Networking Break 4.20 

Workforce Development-Graduate Student Training and UMMN  (Moderator: Mary Jo Daniel) 4.47 

Working Component Meetings/Other 4.61 

EAB Report to Plenary Group 4.27 
 

When asked how presentations could be improved, meeting attendees suggested lengthening the 

second break and using visuals or examples for concrete representations during presentations.  

Attendees noted the poor quality of the internet connection and audio during speaker’s presentation.   
Technology 

 For invited speaker, too bad he couldn't be here, connection.  For the invited speaker, rough sound. 

 Hard to follow Google presentation because of interference and audio feedback.   
 Poor quality of streaming diminished impact of Tyler Erickson's presentation. 

 For invited speaker, good topic but poor audio.   
Component Meetings 

 Structure of WFD breakout was excellent - wish we'd had assignment on screen and handouts for earlier WS 

discussion; order was good.   

 Great to work with Fred on CI-WS group - thanks for adjustment to agenda - it was VERY helpful. 

 Good working groups. 

Visuals/Examples 

 Would have been nice to see a live feed of Google sites in action, how they work, what they can do for me as a user. 

 If examples of the systems being discussed are provided it may grab and hold attention and create more useful 

conversations I wanted to see the process. 

 Whiteboard in meeting room would have been great - hard to discuss data visualization without sketching things. 

 To show up data with relevant imageries, so that audience can get a clear idea. 

Networking 

 The only concerns I have regard inspiring students to feel comfortable being vocal.  Perhaps introduce small 

groups between presentations to "brainstorm" with students informally. 

 Second networking break was too short (2) 
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Ratings of logistics 
Participants rated logistical aspects of the meeting on a scale of 1-5, 1=not at all satisfied to 

5=completely satisfied.  Ratings can be considered to trend towards positive or negative based on  

the following scale: 

Completely Satisfied       4.21 – 5.00 

Very Satisfied   3.41 – 4.20 

Somewhat Satisfied     2.61 – 3.40 

Slightly Satisfied  1.81 – 2.60 

Not at all Satisfied   1.00 – 1.80 

 

As shown in Figure 12, participants were very or completely satisfied with all logistical aspects 

of the meeting.  The atmosphere and leadership were rated the highest, while technology 

received the lowest rating.  

 

Figure 12.  Mean ratings of the logistical aspects of the meeting  

 

 

When asked for suggestions to improve the logistical aspects, participants noted improving the 

audio and internet connection as well as including activities and breaks in between sessions for 

better pacing and engagement. 
 Technology 

 Some difficulties with room resolution - thanks to Mandi for resolution.  For technology, remote presentation 

audio made me ill. 

 Internet connection was insufficient to support the remote speaker. 

 As always, network connectivity could be improved. 

4.29 

4.55 

4.45 

4.45 

4.39 

4.39 

4.29 

4.18 

4.08 

4.03 

3.62 

1 2 3 4 5

Atmosphere (friendly, supportive, promoted team work)

Leadership (fostered working relationships, encouraged
involvement)

Conference management (focused, well-prepared)

Accommodations (physical comforts, facilities, safety,
location)

Registration process (pre-conference information, ease
of registration)

Overall organization (sessions started/ended on time,
equipment was ready)

Pre-registration Information

Results (productive, time well spent, beneficial)

Meeting agenda (clear purpose, balanced, meaningful,
useful)

Food (quality, dietary needs, preferences, freshness)

Technology (availability and quality of equipment and
internet connection)
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 Need venue with better internet bandwidth. 

 For technology, internet very slow. 

 Better internet connectivity! 

Activities and Breaks 

 It would have been beneficial to break up the sitting in one place and listening all day with more interaction or 

activities.  It was hard to sit all day and fight fatigue. 

 Make the sessions more interactive. 

 Shorter sessions and more breaks. 

Other 

 Name tags should indicate our specialty.  Like this [Joe / Visualization]. 

 We got the agendas late.   
 

Suggestions to improve the annual meeting 
Meeting attendees’ suggestions to improve the overall meeting include providing an overview of 

the project’s history and research questions, incorporating more breaks and activities, and 

continuing project communication after the meeting. 
Overview 

 Still needing a "big picture" overview of everything.  Jim McNamara gave the closest thing to it by describing 

the long-view of the watershed questions we are trying to answer.  More of this would have been helpful from 

other fields as well. 

 Just a "history" talk about the origins of the research/problems we are trying to solve  many people came into 

this project at different times and from different disciplines and do not fully understand what the big questions 

are. 

 Introduction of various faculty and students may help integrate disciplines. 

Schedule 
 When a presentation is dragging on students’ brains may shut off.  Perhaps if there were more activities to 

inspire creative energy the presentations would be more well-received. 

 More breakout sessions/breaks - kudos to John for asking so many excellent questions. 

 Great that the meeting schedule was flexible to adapt to improved discussions. 

 Small (10-15 people), diverse "brainstorming" sessions are invaluable. 

 More communication between groups between in-person meetings seems like it would help. 

 
Achievement of meeting objectives 
Meeting attendees rated their level of achievement in each of the meeting objective areas on a 

Likert scale from 1-5, 1=minimal to 5=extensive from a reflective pre- and post-program 

perspective. The evaluator conducted an inter-item reliability test to ensure all items within each 

outcome area were positively related. A Cronbach’s alpha score greater than 0.7 is valid. The 

alpha score for the statements (α=.849) is above the valid cut-off point. Differences between 

reflective pre and post means were tested using a paired sample t-test. A p-value less than .05 is 

considered statistically significant.  Statistically significant differences in reflective pre and post 

scores are indicated with an asterisk on the post survey mean. Means can be considered to trend 

towards positive or negative based on the following scale: 

Extensive       4.21 – 5.00 

Medium    3.41 – 4.20 

Low      2.61 – 3.40 

Some  1.81 – 2.60 

Minimal      1.00 – 1.80 
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Overall, meeting attendees demonstrated statistically significant gains in their knowledge and 

understanding of the meeting objectives. The t-test results of the overall rating of all objective 

statements are shown in Figure 13.  
 

Figure 13.  Participants’ overall perceived impact of Annual Meeting 

 
 

The four knowledge items that make up the Likert scale composite were analyzed individually to 

show the amount of growth in each of the objectives to help program coordinators better align 

future meetings with participants’ needs.  Attendees’ mean ratings showed a statistically 

significant (p< .05) increase on the reflective pre- and post-survey for all four objectives.  They 

expressed the greatest gain in knowledge about the project’s Year 2 plans.  The lowest rated item 

was the project’s integration plans, suggesting an area for more focus in the future.  Results are 

displayed in Figure 14.   

 

Figure 14.  Mean ratings of achievement of each annual meeting objective 

 
 

 

Results were further broken down to show the percentage of attendees who rated each objective 

in each of the rating categories.  The large majority experienced a medium or extensive gain in 

knowledge about the project’s progress in Year 1 (77%) and knowledge of the project’s Year 2 

plans (62%).  However, 52% rated their knowledge of project integration plans as minimal to 

low.  Results are found in Figure 15.  
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Figure 15.  Mean ratings of achievement of each annual meeting objective, by rating 

category 

 

 
Key Findings and Recommendations for the WC-WAVE Annual Meeting 
Key findings and recommendations are listed below for the demographics, meeting sessions, 

logistics, and achievement of program objectives. While meeting attendance was high, the 

completion of meeting evaluation forms by attendees was low.  Approximately 43% of meeting 

attendees did not complete an evaluation form.   

 

Demographics: 

Most attendees were Caucasian male faculty members and members of the Cyberinfrastructure 

Visualization or Watershed Science project teams.  Females and all underrepresented minorities 

were underrepresented. The percentage of members who attended from each state is similar to 

WC-WAVE project membership however Nevada had the greatest discrepancy (16%) between 

attendance and project membership. 

Strongly encourage all members of the project to attend the Annual Meetings, particularly 

project leaders.  Compare the list of meeting attendees to the list of project participants to 

identify individuals who should have attended.  Personally encourage them to attend.  Also, 

personally recruit women and underrepresented minorities into the project, invite them to attend 

meetings and encourage them to complete meeting evaluation forms.  .   

 

Meeting sessions 

Attendees found all presentations to be very or extremely useful. The working component 

meetings and the Workforce Development sessions received the highest ratings.  The invited 

speaker received the lowest ratings; however, the open-response comments revealed the ratings 

were due to the poor audio quality rather than the speaker’s content.   

Test audio in advance to ensure it is suitable for presentations.  Also, consider adding longer 

breaks and activities to break up the sessions and allow for longer engagement throughout the 

sessions.  Encourage presenters to use visuals or examples to bring their sessions to life and 

allow participants to fully comprehend the presentation. 
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Logistics 

The attendees were very to completely satisfied with all logistical aspects of the meeting.  They 

gave the highest ratings to the atmosphere, leadership, management, and accommodations.  

Technology received the lowest ratings with participants citing the internet connection and audio 

quality as needing improvement. 

Participants are very happy with the overall quality of the meeting logistics.   Make sure that 

venues have adequate internet access and speed.  For the next meeting, possibly add in longer 

breaks or activities to keep participant interest high throughout the presentations. 

 

Meeting objectives 

Attendees showed pre- to post-gains in knowledge for all four meeting objectives.  They showed 

the greatest gain in knowledge about Year 2 plans and the smallest gain in understanding the 

project’s integration plans. 

Give attendees an overview of the project’s history, research questions, and associated faculty.  

Consider providing updates more than once a year either online or in documents that keep all 

participants appraised of the on-going activities and research progress so they have a sense of 

how all of the components are working together to meet the WC-WAVE project’s objectives. 

 

 

C. External Advisory Board recommendations 
The External Advisory Board (EAB) met with project component leads before, during, and after 

the WC-WAVE Annual Meeting.  The EAB for the WC-WAVE EPSCoR project is composed of 

the following individuals:   

 Dr. Suzie Allard (School of Information Sciences, University of Tennessee, Knoxville) 

 Dr. Robert Cook (Environmental Sciences Division, Oak Ridge National Laboratory) 

 Dr. Kelly Gaither (Texas Advanced Computing Center, University of Texas, Austin) 

 Mr. Scott Lathrop (National Center for Supercomputing Applications, University of Illinois, 

Urbana-Champaign) 

 Dr. Reed Maxwell (Integrated Groundwater Modeling Center, Colorado School of Mines) 

 Dr. David Tarboton (Utah Water Research Laboratory, Utah State University) 

Dr. Allard, Dr. Cook, and Mr. Lathrop participated in this WC-WAVE annual meeting and co-

authored the report that was forwarded to the project management team. 

 

The EAB developed six Tier 1, high priority recommendations, and six Tier 2, lower level 

recommendations. The evaluator will assist to address EAB recommendations as needed and has 

identified the following two recommendations in which she can provide direct support.   

 

From Tier 1 Recommendations 

a) Need to recast the project goals based on reviews from NSF and input from new participants 

The Project Description from the NSF proposal is out of date because of a number of changes in 

project personnel and clarification of objectives in response to NSF Peer Review.  It would be 

helpful to create a plan for integrating new personnel into the project in case of future changes. A 

revised set of goals along with Implementation and Project plans need to be developed.  

Measures of success should be compiled, so that the project can demonstrate the path to success 

and identify when they have reached success. On a related topic:  how will the project leads 

convey these changes to NSF, project participants, and the external advisory board?   
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Evaluators will assist to address this recommendation in the following ways: 

 Work with project teams to update the benchmarks and milestones tables.   

 Evaluators will work with project leadership to develop an overall project logic model.   

 The updates and development of a logic model will support project planning, situating new 

project participants, and incorporate measures of success.   

 

From Tier 2 Recommendations 

d) Need to develop a “sustainability” plan 

This plan would leverage existing activities and identify easy access points for developing well-

aligned proposals that complement existing activities. 

Evaluators will work with component leads to discuss the eight domains of sustainability, present 

the domains at future WC-WAVE meetings, and conduct the sustainability assessment with 

program leads during the second year of the project.     



SmartStart Educational Consulting Services Page 29 
 

 

Section 4. Key Findings and Recommendations 
As a result of participation in the Annual Meeting and the EAB Meeting the evaluator makes the 

following general recommendations for the WC-WAVE project. 

 

1.  Increase visibility of project leadership and the project 

Project leadership 

Increase the visibility of leadership across all components and states.  Project leaders should plan 

out more targeted directions and develop ways to strengthen their leadership roles. Along these 

same lines, project leaders should attend all major events, be introduced/ introduce themselves 

and be available to meeting attendees.   

 

Project vision, mission, and goals 

Project leaders should work with each other and their teams to clarify, plan out, and disseminate 

the vision, mission, and goals of the WC-WAVE project. 

 

Project planning 

Project teams should clarify their project plans for the current and following years.  Each 

component should gather, document and prioritize their needs together as a team and share this 

with other components. 

 

Student engagement 

There was noticeable student engagement at the Annual Meeting and a strong student presence at 

Snow Camp as well. Students, both undergraduate and graduate, could be even more engaged in 

all levels of project activities.   

 Create more opportunities for students to give talks, lead activities, participate in poster 

sessions, communicate among each other across states, and participate in annual 

meetings.   

 Brief students, at all levels, on the WC-WAVE project, its origins, and where they fit 

within the project goals, objectives, and planning.   

 

2.  Increase collaboration of the science component with other components and with 

external stakeholders.  

Science research and CI 

Increase communication between the science research and CI teams.  

 Plan regular meetings and/or conference calls, a weekly or monthly group email updating 

everyone, and other methods of ongoing communication.    

 Update data management plans, data flow diagrams, and provide a list of what models 

have been developed.   

 The science component should create a description of how they would ideally like to 

model and visualize their data. Consider the following questions: 

o Are we enhancing current models or adding new models?   

o What are the capabilities of what the data and visualization groups are building 

compared to what science will need, especially 3D and volumetric data needs? 

o What other data sets will the science group need that aren’t currently being supported? 
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Workforce development  

 Clarify student training and field work plans and provide more details to other 

components and team members.   

 Formulate a more cohesive, 3-year vision of student training and field work based on 

existing plans. State overall and general learning objectives that integrate the different 

components, states, and institutions. This could include a more specific internship plan 

and mentoring plan and adding more opportunities for student engagement. Additionally, 

the planning, execution, and facilitation of these activities could also work as team 

building exercises for faculty and staff across states and institutions.   

 Re-visit the metrics and benchmarks tables to construct a more cohesive, 3-year vision of 

student training 

 Work together on learning objectives that are integrated into all components and within 

all three states and institutions 

 

Invite external stakeholders to participate in meetings and activities 

Include parks services personnel in data gathering plans which could lead to mutually beneficial 

and collaborative relationships.   

 Collaborate on sharing samples, analysis, and findings with parks services personnel, 

especially those who are already doing sampling and studies in the same areas.   

 Invite external stakeholders such as representatives from parks and recreation, 

government agencies, local and state politicians, and scientists engaging in similar 

scientific research to meetings. This will publicize project activities and develop 

relationships with advocates from other sectors outside of the university communities.   

 Create a list of external stakeholders who should be included in project meetings and 

activities and disseminate it to project leaders. 

 

3.  Make project sustainability a priority early on in the project  

While this echoes one of the EAB recommendations, the evaluators are also including it in this 

report because we are proposing that project leaders utilize a specific tool to plan out and assess 

capacity for sustainability.  Because the length of the WC-WAVE grant award is only three 

years, project teams should begin to discuss project sustainability. The Program Sustainability 

Assessment Tool (PSAT) https://sustaintool.org/ assesses the potential for program 

sustainability.  Component leads and their team members should examine and discuss the eight 

domains of sustainability:  

Environmental support indicates having a supportive internal and external climate for your 

program. 

Funding stability denotes planning for the sustainability of funding as a strategic process that 

addresses the long-term needs of your program. 

Partnerships assist programs and promote sustainability by connecting programs to resources 

and expertise and also acting as advocates on behalf of the program.  

Organizational capacity is defined as having the internal support and resources needed to 

effectively manage your program and includes having strong capabilities, knowledge, and 

resources.   

Program evaluation includes evaluating and assessing your project and project component 

activities on an ongoing and regular basis, helping you to keep track of your goals and outcomes.  

https://sustaintool.org/
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Program adaptation is integrally related to program evaluation in that evaluation provides details 

around ineffective aspects of program activities, thus allowing program adaptation to target these 

facets.  

Communications is strategic communication with internal and external stakeholders and the 

public about your program and activities. This assist in building visibility and support from 

various internal and external sectors that include current employees and project participants as 

well as impacted communities.   

Strategic planning utilizes processes that guide your program’s directions, goals, and strategies, 

combining elements of all of the sustainability domains into an outcome-oriented plan.   

 

4.  Prepare for dissemination of information and findings 

Begin discussions about how the research will be disseminated to both scientific and non-

scientific communities.  

 Project leads should identify at least one person who will present at various national 

conferences, representing the WC-WAVE project.   

 Participants should begin thinking about how this project is impacting their research, 

institutions, scientific communities, and states as well as what the WC-WAVE 

collaborative can accomplish that cannot be accomplished by a single state.  How can 

these impacts be communicated and disseminated? 

 To facilitate dissemination of research findings, utilize the three case study sites to 

develop general field methodologies and designs that can be applied to other sites and 

situations. This could include developing a check list of characteristics and measurements 

(i.e. slope of hills, amount of snow/rain, temperatures, types of vegetation, probability of 

wildfires) as well as making this available via the project website. 
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Appendix A: Snow Camp Evaluation 
                                       

Western WC-WAVE EPSCoR Track 2 

2014 WC-WAVE Snow Camp 

March 16-19, 2014 

 

Thank you for participating in the evaluation of this program. Your responses are very important. The information 

you provide will help to improve future programs. Please answer each question honestly and thoroughly. All 

responses are anonymous.  If you have questions about this survey please contact:  Sara Newkirk, Project Evaluator, 

snewkirk@smartstartecs.com 

 

1) With which gender do you identify? 

( ) Male                                                                ( ) Female 

 

2) Select the race/ethnicity with which you most closely identify. 

( ) Hispanic or Latino 

( ) Not Hispanic or Latino 

( ) Other 

 

3) Select the race/ethnicity with which you most closely identify. 

( ) American Indian or Alaska Native     ( ) Caucasian/white (non-Hispanic)      ( ) Other, please specify 

( ) Asian          ( ) Pacific Islander/Native Hawaiian    ( ) Do not wish to specify 

( ) African-American 

     

4) Are you the first in your family to attend college? 

( ) Yes          ( ) No 

 

5) What is your current position? 

( ) Master's student        ( ) PhD candidate          ( ) Industry affiliate 

( ) Enrolled in PhD program, but not       ( ) Post doctorate          ( ) Other, please specify. 

advanced to candidacy        ( ) Faculty 

 

 

6) Please rate the following aspects of this program on a scale from not useful at all to extremely useful. 

 

 Not 

useful 

at all 

Slightly 

useful 

Somewhat 

useful 

Very 

useful 

Extremely 

useful 

Did not 

participate 

Brief visits to active hydrometeorological 

and geophysical field sites (on trip from 

Boise to Ski Resort) 

      

Lectures       

Field exercises       

Group activities       

 

 

7) Please comment on what was useful and why. 

 

8) Please comment on what was not useful and why. 

 

9) Please comment on how to improve any aspects of the camp. 

 

10) What other concepts, topics or activities would you like to have seen covered? 
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11) Please rate your satisfaction with the logistical aspects of this program from not at all satisfied to completely 

satisfied. 

 

RATING SCALE:    1= NOT AT ALL SATISFIED  3 = SOMEWHAT SATISFIED  5 = COMPLETELY SATISFIED 

Registration process (pre-program information, ease of registration) 1 2 3 4 5 

Van transportation from Boise to Pioneer Condominiums and to Lower Deer Point 

meteorological station 

1 2 3 4 5 

Accommodations at Pioneer Condominiums 1 2 3 4 5 

Meals (sack lunches and dinners at residences)  1 2 3 4 5 

Program agenda (clear purpose, balanced, meaningful, useful)  1 2 3 4 5 

Program information (focused, well-prepared) 1 2 3 4 5 

Overall organization (check-in, activities) 1 2 3 4 5 

Ease of accessing snow measurement sites 1 2 3 4 5 

Your comfort level using snowshoes, skis, or snowmobiles to reach snow measurement sites 1 2 3 4 5 

Time (activities and presentations started/ended on time) 1 2 3 4 5 

Atmosphere (friendly, supportive, promoted team-building) 1 2 3 4 5 

 

12) Do you have any suggestions to improve the logistical aspects of this program? 

 

 

13) Achievement of Program Objectives—Select the number that best represents your knowledge and understanding 

in each of the following areas before and after this training. 

 

RATING SCALE:  1= MINIMAL  3 = LOW  5 = EXTENSIVE 

Before Program  After Program 

1 2 3 4 5 My understanding of relationships between terrain properties and snow 

distribution 

1 2 3 4 5 

1 2 3 4 5 My ability to use satellite imagery to determine the extent of the snow 

covered area 

1 2 3 4 5 

1 2 3 4 5 My ability to use GIS to determine the distribution of and access to, 

representative snow units (RSU) 

1 2 3 4 5 

1 2 3 4 5 My ability to design field campaigns to estimate the volume of water stored 

as snow in a watershed 

1 2 3 4 5 

1 2 3 4 5 My ability to select sites within RSUs that can be visited by teams 1 2 3 4 5 

1 2 3 4 5 My ability to decide on and make point measurements of snow depth, 

density, and snow water equivalent 

1 2 3 4 5 

1 2 3 4 5 My ability to describe processes controlling snow accumulation and melt in a 

mountain watershed 

1 2 3 4 5 

 

14) Is there anything else you would like to share with program facilitators? 
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15) Select the number that best represents your interest in each of the following areas before and after this program.      

 

RATING SCALE:  1= MINIMAL  3 = LOW  5 = EXTENSIVE 

 

Before Program  After Program 

1 2 3 4 5 My interest in working on watershed projects with others 1 2 3 4 5 

1 2 3 4 5 My knowledge of the Consortium faculty  1 2 3 4 5 

1 2 3 4 5 My knowledge of project field sites 1 2 3 4 5 

1 2 3 4 5 My ability to exchange ideas on research topics committee from Consortium 

faculty 

1 2 3 4 5 

1 2 3 4 5 My ability to develop my dissertation committee from WC-WAVE faculty 1 2 3 4 5 

1 2 3 4 5 My commitment to continue studies and/or professional development on 

watershed science 

1 2 3 4 5 

 

16) What do you think are the two most important things you have gained by participating in this program? Explain 

why. 

 

17)  Has this program helped you become more collaborative?  How? 

 

 

18)  How will you use or implement what you have learned? 

 

19) How did you find out about this event? 

___Flyer 

___E-mail 

___Professor 

___Friend 

___Website 

___Other (Please explain) 

 

20)  What are your next steps after attending this program as related to STEM and/or watershed science? 

 

 

THANK YOU! 
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Appendix B: Annual Meeting Evaluation 
 

WC-WAVE/External Advisory Board Annual Meeting 

The Western Consortium for Watershed Analysis, Visualization, and Exploration (WC-WAVE) Project  

March 19-21, 2014 

 

Thank you for participating in the evaluation of this meeting. Your responses are very important. The information 

you provide will help to improve future meetings.  Please answer each question honestly and thoroughly.  All 

responses are confidential.  If you have questions about this survey please contact:  Sara Newkirk, Project Evaluator, 

snewkirk@smartstartecs.com 

 

With which gender do you identify? 

( ) Male                                              ( ) Female 

 

Select the race/ethnicity with which you most closely identify. 

( ) Hispanic or Latino 

( ) Not Hispanic or Latino 

( ) Other 

 

Select the race/ethnicity with which you most closely identify. 

( ) Asian      ( ) Hispanic or Latino   

( ) African-American   ( ) Pacific Islander/Native Hawaiian  ( ) Do not wish to specify 

( ) Caucasian/white (non-Hispanic)                    ( ) Other, please specify: 

               

Are you the first generation in your family to attend college? 

( ) Yes                  ( ) No 

 

What is your current position? 

( ) Master's student  ( ) PhD candidate                  ( ) Industry affiliate 

( ) Enrolled in PhD program,    ( ) Post doctorate                  ( ) Other, please specify: 

    but not advanced to candidacy   ( ) Faculty                        

 

Select your main project team. 

( ) Watershed Sciences  ( ) Cyberinfrastructure: Data                ( ) Workforce Development 

( ) Cyberinfrastructure: Visualization 
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LOGISTICS  

Please rate your satisfaction with the logistical aspects of this meeting from not at all satisfied to completely 

satisfied.  

 

RATING SCALE: 1= NOT AT ALL SATISFIED 3 = SOMEWHAT SATISFIED 5 = COMPLETELY SATISFIED 

 

Preregistration Information 1 2 3 4 5 

Registration process (pre-conference information, ease of registration) 1 2 3 4 5 

Meeting agenda (clear purpose, balanced, meaningful, useful) 1 2 3 4 5 

Conference management (focused, well-prepared) 1 2 3 4 5 

Overall organization (sessions started/ended on time, equipment was ready) 1 2 3 4 5 

Atmosphere (friendly, supportive, promoted team work) 1 2 3 4 5 

Leadership (fostered working relationships, encouraged involvement) 1 2 3 4 5 

Technology (availability and quality of equipment and internet connection) 1 2 3 4 5 

Accommodations (physical comforts, facilities, safety, location) 1 2 3 4 5 

Food (quality, dietary needs, preferences, freshness) 1 2 3 4 5 

Results (productive, time well spent, beneficial) 1 2 3 4 5 

 

Do you have any suggestions to improve the logistical aspects of this program? 

 

SESSIONS 

Please rate the following sessions of this meeting on a scale from not useful at all to extremely useful. 

 

RATING SCALE:    1= NOT AT ALL USEFUL    3 = SOMEWHAT USEFUL 5 = EXTREMELY USEFUL 

 

Wednesday, March 19, 2014 

5:00pm-6:00pm Consortium Kick-Off Event 1 2 3 4 5 

Thursday, March 20, 2014 

8:00am-9:30am Welcome and Invited speaker: Tyler Erickson, Google 1 2 3 4 5 

9:30am-10:00am Gayle Dana: WC WAVE Overview 1 2 3 4 5 

10:00am-10:30am Networking Break 1 2 3 4 5 

10:30am-11:45am Transforming Science through Data Management and Services 

Moderator: Karl Benedict 
1 2 3 4 5 

11:45am-1:00pm Working lunch, External Evaluator presentation 1 2 3 4 5 

1:00pm-2:15pm Transforming Science through Visualization 

Moderator: Fred Harris 
1 2 3 4 5 

2:15pm-3:30pm Transforming Watershed Science 

Moderator: Jim McNamara 
1 2 3 4 5 

3:30pm-3:45pm Networking Break 1 2 3 4 5 

3:45pm-5:00pm Workforce Development-Graduate Student Training and Undergraduate 

Visualization and Modeling.  Moderator: Mary Jo Daniel 
1 2 3 4 5 

Friday, March 21, 2014 

8:30am-11:00am Working Component Meetings/Other 1 2 3 4 5 

11:30am-12:30pm EAB Report to Plenary Group 1 2 3 4 5 
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Please comment on how to improve the presentations. 

 

MEETING OBJECTIVES 

The objectives of the WC-WAVE/External Advisory Board Meeting were to share project information, discuss year 

1 progress, plan for year 2, and project integration.  Select the number that best represents your knowledge and 

understanding in each of the following areas before and after this meeting. 

 

RATING SCALE:  1= MINIMAL  3 = LOW 5 = EXTENSIVE 

 

Before  

Meeting 

 After 

Meeting 

1 2 3 4 5 My knowledge of the project’s progress in Year 1 1 2 3 4 5 

1 2 3 4 5 My knowledge of the EAB’s suggestions for improvement  in Year 1 1 2 3 4 5 

1 2 3 4 5 My knowledge of the project’s Year 2 plans 1 2 3 4 5 

1 2 3 4 5 My knowledge of project integration plans 1 2 3 4 5 

 

Do you have any suggestions to improve this annual meeting? 

 

THANK YOU! 

 


