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Presenter
Presentation Notes
My name is Anita Marshall and the title of my talk is Historical context and evaluation of engagement in technology-based approaches to accessible geoscience field learning. Today I will give you a brief background into my area of interest, talk a little about my current project and share some of my findings.  The image on this first slide shows one of our field sites in Ireland. A railroad track turned gravel road provided excellent exposures that were easily accessible for everyone. For students who were able, there were more outcrops beyond the road. Through the use of communication technology, students could collect data and collaborate from any location within the field site. In this talk, we will examine how well that approach worked in terms of engagement.



Remote Access to Field Work: Early Days  
Wireless Coyote1: 

• Early example of connecting students in the field in real time to 
students in a different location using technology.   

• “We must take into account all dimensions of the situation – 
physical, social, task and technology – to redesign 
experiences with the properties of new technologies in 
mind”  

1. Grant, 1993.    
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The idea of sharing experiences in the field with communication technology appears in the literature in the 1990’s. A range of approaches included everything from video correspondence to a project that allowed students to fax questions to researchers in the field. Wireless Coyote (Grant, 1993) One of the earliest examples of connecting students in the field in real time to students in a different location using technology. This approach used walkie talkies, PDAs and a laptop with a very long cord to communicate with students in a nearby classroom. An excerpt from that paper aptly that when introducing technology in the field,“We must take into account all dimensions of the situation – physical, social, task and technology – to redesign experiences with the properties of new technologies in mind” 



Remote Access to Field Work: Recent  
Enabling Remote Activity (ERA)2: 
• Utilized a portable wireless relay to send photos, videos and text 

from the field to participants just outside the field area. 
• A big step forward for inclusion in collegiate geoscience field learning, 

with a specific focus on improving access for students with disabilities. 

Out There, In Here (OTIH)3: 
• Indoor base team with access to print and digital resources, and 

a field team to collect observations and data at outcrops.  
• Gave a more active role to remote participants, bigger focus on 

collaboration between field and remote teams.  
2. Gaved et al., 2008; Collins et al., 2010; Gaved et al., 2010; Stokes et al., 2012 

3. Adams et al., 2010; Coughlan et al., 2010; Adams et al., 2011; Coughlan et al., 2011 
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Moving in to more recent years, we have:Enabling Remote Activity (ERA):Utilized a portable wireless relay to send photos, videos and text from the field to a participant in a nearby vehicle.Being in the same landscape as the rest of their classmates and participating in field activities in real time was a big contributor to feelings of inclusion. A big step forward for access, as this was one of the first projects with a specific focus on improving field work experiences for students with disabilities.Out There, In Here (OTIH):Building off the ERA project, this project used anIndoor base team with access to print and digital resources, and a Field Team to collect observations and data at outcrops. Gave a more active role to remote participants, and a bigger focus on collaboration between field and remote teams. 



Engagement in Virtual Environments 
Academic Engagement4: 
This requires:  

• The ability to carry out tasks 
and interact with their virtual 
surroundings. 
 • Active involvement – 

passive observation not 
enough. 

Social Engagement5: 
Important because:  

• Strong driver of student 
retention and sense of 
belonging in their degree field. 

• Contributes to a more 
positive and productive 
learning experience.  

4. Saini-Eidukat et al., 2002, Joel et al., 2004, Hine, Rentoul, & Specht, 2004, Whitelock and Jelfs, 2005, Ramasundaram, et al., 2005, 
Reschley & Christenson, 2006, Stokes et al., 2012.  5. Garrison et al, 1993, Goodenow, 1993, Wenger et al 2002, Tinto, 2003, Stokes & Boyle, 
2009, Warburton, 2009, Mogk & Goodwin, 2012; Streule & Craig, 2016  
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As we synthesize the literature from geoscience education and other fields, we realize that Academic and Social engagement are both critical for a technology-based approach to be a successful means to include more students in the field learning experience.Academic Engagement: The time spent on tasks used by the learner to build knowledge or better understand the content presented in the learning activity. This requires:The ability to carry out tasks and interact with their virtual surroundings.Active involvement in learning activities – passive engagement is not enough.Social Engagement: A student’s sense of being accepted and included by others and feeling oneself to be an important part of the activity. Important because:Strong driver of student retention and sense of belonging in the geosciences.Contributes to a more positive learning experience. 



Current Project: The GEOPATHS Project for 
Inclusive Field Learning 2016-2017 

Two year investigation of approaches to collaborative field learning  
through technology for improved access and inclusion.  

My Research Interest:  
How well does remote 
collaboration through 
technology promote 
academic and social 
engagement in the field?  
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So that brings us into our current project. Two year investigation of approaches to collaboration through technology for improved access to field learning. Field trips in Arizona and Ireland provided the opportunity to try out a variety of approaches to using technology for inclusion in the field.My Research Interest was to look at: How well does collaboration through technology promotes academic and social engagement in the field.



What is Remote Collaboration?  
Communication technology is used to connect team members in 
different locations to undertake field learning together in real time. 

Direct 

Remote 
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Communication technology is used to connect team members in different locations to undertake field learning together in real time.By combining the positive benefits of participation in traditional field trips, and the ability to provide communication through mobile technologies, this approach combines aspects of both traditional and virtual field learning into an approach to field work that can be adapted for any physical ability.Over the course of the project, we tried a number of different team sizes, locations, and approaches. For this presentation, I will focus on two exercises where students were working in teams of four. In one exercise, team members completed a geologic mapping project by working at separate locations within the same field site; one more accessible and the other less so. In the other exercise, two team members were in the field and two team members were working from vehicles parked near the field site to complete a glacial geology exercise.The idea was to determine if students were academically and socially engaged in the field work process when using technology to communicate, and how that engagement varied between the two approaches.



Methods 

• Video Analysis 
• STROBE engagement analysis of continuous GoPro footage 

(adapted from O’Malley et al., 2003)  

• Survey 
• Social Presence Survey (adapted from Krejins et al., 2007) 

• Focus group interviews 
• Qualitative data related to engagement. 
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To examine engagement in remote collaborative field work, I used three sources of data:Video AnalysisOur student participants either wore or were filmed by GoPro cameras during the entirety of a field assignment. For this study I used the STROBE engagement analysis on those videos. This is done by making 4 short observations consecutively at set intervals throughout the video. For this analysis, did 4 20 second observations separated by 5 minute intervals. For each observation period, the actions of students were used to determine Academic, Social, or Technical engagement, or if they were Disengaged entirely.SurveyBecause we are using a technology mediated approach, I used a survey that was designed to measure how well users felt like they could socially connect when participating remotely. This was the Social Presence Survey from Krejins, et. al, 2007. 9 Likert scale questions and two open response questions were administered at the end of the second-year field trip.Focus Group InterviewsWere conducted at the end of the project. Students were not asked explicitly about engagement, yet a number of themes emerged about the topic.  



Results: Video Analysis 
Comparisons of students undertaking field work directly and 
through remote communication. 

Direct Remote 
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Average percent of time engaged in various aspects of field learning for Direct and Remote Participants. Academic engagement similarDifference in social time: partner stayed close by, remote partners more easily contacted.Difference in disengaged time: self care issues related to weather, time getting between outcrops, partner farther afield.Difference in tech time: related to more technical troubleshooting required for live remote link. This is actually an encouraging result. Our techniques are experimental. As improvements are made to the approach, the amount of time spent on tech issues will decrease, leading to more time positively engaged in learning activities.



Results: Survey, Question 1 
Was there something about this 
approach that made you feel 
isolated or less a part of the 
team? 
Open Response Themes: 
• Technical issues that cut off 

communication 

• Interpersonal dynamics  

• partners splitting up 
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Overall, responses regarding social presence were very positive, with 8 out of 9 questions having a 70% or greater positive response. So rather than go through those questions, I’d like to focus on the themes that emerged from the coding of the responses to the open ended questions.The first question:  Was there something about this approach that made you feel isolated or not a part of the team?Themes that emerged from student responses included:Technical issues that cut off communicationStudents could not include their team mates when communication was not possible Interpersonal dynamics Some of our teams were more socially cohesive and others less so. This did seem to influence both social engagement as well as their overall academic performance.partners splitting upWe used groups of four, teams of two in each location to cut down on feelings of isolation. When the duos split up or mixed in with other teams, some students began to feel isolated, even when the physical separation was small.



Results: Survey, Question 2 
Was there something that made 
this approach especially valuable 
in terms of team-building or social 
inclusion? 

Open Response Themes: 
• Sharing the process of exploration 
• Collaboration during data 

collection/ site interpretation 

• Understanding team member 
abilities and adapting accordingly 
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Was there something that made this approach especially valuable in terms of team-building or social inclusion?Sharing the process of exploring the field site. Being able to speak with the team and see what they were seeing in real time was a tremendous boost to feelings of being socially present.Collaboration during data collection / site interpretation. This approach allowed people with greater expertise to aid in understanding what the field team was seeing and what to look for. They could lend their knowledge without being physically present.Understanding team member abilities and adapting strategies accordinglyAcademically and physically. The students were constantly innovating new ways to use the technology in a way that worked best for their group’s data collection and access needs to maximize engagement for all members of the group. This made team mates really feel like they were socially and academically members of the team.



Results: Qualitative analysis of interviews 
Negative influences on 
engagement: 

• Lack of communication 
between team members 
and between faculty and 
students 

• Feeling academically 
underprepared/inferior 

Positive influences on 
engagement: 

• Feeling comfortable to be 
yourself without judgement 

• Seeing accomplishments from 
group efforts in the field. 

• Challenge & success – both 
physical and academic 
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Let’s take a look at themes that emerged on negative and positive influences on student’s academic and social engagement from the end-of-project focus groups. Grounded theory, emergent themes.Negative influences on Engagement:There are a number of minor themes that emerge, but two of the stronger themes were:Lack of communication between team mates and between faculty and students.Feeling academically underprepared for the exercise, or academically inferior to other participants.A concern for many of the students, as they really wanted to do the best work they could for their team mates, and felt they were not ready to do so **************************Positive influences:Feeling comfortable to be yourself without judgementStudents felt like it was ok to be themselves with our group, something some said was not always true during field work at their home institutions. This gave them the confidence to voice their ideas to the group and be a more active participant.Seeing accomplishments of group effortsStudents became more engaged in the both the technological approach and the learning activities when they could see the benefits or accomplishments that resulted. Physical and academic challenge & successAcademically, students became more confident in their abilities as geologists when they felt they had gained new knowledge in a topic they were unfamiliar with. These academic milestones also helped them feel more comfortable contributing to team discussions and reports. Successfully completing a physical challenge made students feel more invested in the learning experience, built confidence, and feelings of belonging. Surprisingly, this was a stronger theme from SWDs in the group, who WANT the opportunity to attempt something challenging. This physical challenge may look different for students with disabilities than what typical comes to mind when you think “challenging field terrain”. It may be scaling a cinder cone, getting down an unpaved trail with the help of team mates, or just getting your wheelchair down off the pavement and down a bumpy dirt road. These are very empowering experiences and should be made available to those who wish to try them. 



Final Remarks 
Engagement through remote collaboration is possible when 

learning experiences are designed with inclusion in mind. 
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Engagement is possible when learning experiences are designed with inclusion, academically and socially, in mindThe days where students were most engaged were days where faculty had emphasized the goals of communication and teamwork.Selection of appropriate field sitesAcademic InclusionThis approach has great promise for bringing (or keeping) individuals with disabilities, temporary injuries, or the challenges of ageing – students and faculty alike – into the field in a way that is flexible and dynamic. In closing, students of all physical ability can engage in geoscience field work in a meaningful way when faculty are willing to seek out solutions that meet the needs of the students and fit the goals of the curriculum. 



Thanks for listening! 

Questions? 

Please visit the IAGD booth in the Exhibition Hall for more info 
on accessible geoscience projects! 
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Thanks for listening!Please visit the IAGD booth in the Exhibition Hall for more info on accessible geoscience research projects, and meet some of our student participants and faculty.I will be there quite a bit during the conference, and I’d be happy to talk about this project.Questions?
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