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Abstract
Over the past several funding cycles, the SUNY IITG program has experienced a rise in funding requests for virtual lab explorations.  The SUNY Faculty Advisory Council on Teaching and Technology (FACT2) launched a task group to investigate use of labs to support online learning, and is currently considering a new task group specifically to investigate immersive virtual labs.  This report briefly aggregates exploratory efforts to date and focuses on a faculty review of Labster, a tool that is poised to adapt 40 existing desktop modules to an immersive virtual reality release.  The focus on Labster was the result of interest in their technology from the National Science Foundation and several large public and private educational institutions and systems.  Results of the faculty survey indicate concern regarding some pedagogical issues as well as the quality of the module delivery, and how adaptable and relevant these solutions may be in current teaching applications, while also acknowledging some potential benefit if concerns were addressed.  A separate, preliminary study focusing on student feedback to Labster at SUNY FIT appears to be more supportive of a more formal pilot of virtual lab tools and services. The results of the student survey are preliminary, and more details will be available at discussion panels at the annual CIT Conference, hosted this year at SUNY Oneonta.

Introduction
For approximately one month between September 22nd and October 30th 2016, faculty SUNY-wide were invited to examine and provide feedback on Labster.com, a virtual laboratory simulation tool that offers over 40 learning modules to support STEM based learning.  

Since the introduction of the Innovation Instruction Technology Grant (IITG) program in 2012, a significant rise in applications to support scaling of gamification, simulation, and virtual reality tools has been noted.  As more enterprise level tools began entering the marketplace, members of the Faculty Advisory Council on Teaching and Technology (FACT2) launched a task group specifically to investigate use of virtual lab tools.  Once Council members became aware of Labster (as described below), it was suggested that SUNY could benefit by beginning to aggregate information from a variety of sources regarding virtual labs and to engage faculty more directly in feedback regarding these new tools and processes. 

Of paramount importance to the investigators was shielding system-wide faculty from future direct solicitations by any academic technology or publishing vendor.  An evaluation process was specifically developed to ensure faculty contact information was not shared with the vendor.  If proven successful, this may serve as a useful template for future technology tool explorations as warranted or requested by SUNY faculty.

Investigation Background 
During AY 2015/16 the SUNY Faculty Advisory Council on Teaching and Technology (FACT2) created a task group to explore the feasibility of online lab learning.   A survey collected a small number of responses indicating that some faculty were currently using online and/or publisher-provided laboratory content (see Figure 1).

[image: ]
Figure 1: SUNY Survey of Current Virtual Lab Use
In March 2016, a member of the SUNY-led Flexible Learning Environments eXchange (FLEXspace) Core Team was invited to present at the Next Generation Learning Spaces conference in Atlanta.  Maaroof Fakhri from Labster (see Fig. 2) offered a presentation adjacent to the FLEXspace presentation, and the audience noted that this may signal an important shift in how physical learning environments could intersect with augmented and virtual reality as part of strategic planning for learning environments. 
Labster is headquartered in Copenhagen, but recently established an office in the United States.  The corporate staff are primarily trained in a variety of sciences, and have partnered with a number of elite institutions to carry out a mission of “…developing fully interactive advanced lab simulations based on mathematical algorithms that support open-ended investigations. We combine these with gamification elements such as an immersive 3D universe, storytelling and a scoring system which stimulates students’ natural curiosity and highlights the connection between science and the real world.”[footnoteRef:1] [1:  https://www.labster.com/about/] 


While attending the Coursera Annual Partners Conference in March 2016, a meeting was scheduled between Labster and SUNY conference attendees.  Labster modules are currently limited to laptop and desktop (two-dimensional or “2D”) simulations, but are aggressively moving forward with an AR/VR (three-dimensional or “3D”) immersive application leveraging mobile device technology (see Figure 2).

As a result of this meeting, [image: ]Labster offered to attend and sponsor an introductory workshop at the annual SUNY Conference on Instruction & Technology (CIT) which was scheduled adjacent to Labster’s attendance at an NSF meeting in Washington, D.C. 

In preparation for the CIT demonstration, the SUNY Center for Professional Development (CPD) hosted “An Introduction to Labster”.  This invitation was broadly shared on SUNY listservs which resulted in 30 people registering for the webinar (primarily library and instructional support personnel). The recording remains available.[bookmark: _GoBack]Figure 2: Labster’s Maaroof Fakhri demonstrating a new smart phone immersion simulation with SUNY Associate Provost, Carey Hatch


38 faculty attended the CIT Labster presentation by Dr. Mikkel Marfelt who explained that immersive virtual reality components of Labster modules were under development, and faculty feedback regarding the desktop version could help inform the future VR immersive experience. 

The general consensus from faculty at the CIT presentation was that Labster may have value to:
1) provide a lab experience for students who may otherwise be unable to access physical lab environments, while attending to content exclusively online,
2) serve as an orientation or anticipatory learning from which to scaffold “hands on” experience, and
3) offset the cost of a textbook, should the content and learning objectives prove comprehensive enough to serve as a textbook replacement (particularly if coupled to OER material).

Labster has made contact with a number of large public systems[footnoteRef:2] to determine whether a large scale pilot was desirable.  CIT attendees agreed that in light of NSF interest in Labster, a broad faculty pilot and/or a formal pilot may well serve our students.   [2:  SUNY, University System at Maryland, and California State University System] 


The resources SUNY has available for technology pilots is limited, and would likely need to be coupled with other IITG related projects.  Since a large scale pilot would require some funding from SUNY, the decision was made to first ask faculty to look at the currently available “2D” (laptop/desktop version) in order to gauge interest in a broader investigation – particularly once the “3D” (immersive VR environment) became available (see Figure 3).  The following guidelines were set to launch a SUNY-wide faculty survey: 
1) shield SUNY faculty from any unwanted post-evaluation solicitation,
2) ensure data would be retained within SUNY (but anonymized and shared with Labster),
3) enable all educational sectors equal opportunity to weigh in on curricular needs,
4) share this exploration with others to inform broader exploration of VR and gamification in education.
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Figure 3: Left screen capture provides an overview of the laboratory bench rendered as a “2D” environment on laptop or desktop; Right screen capture is a sample of a “3D” immersive rendering which provides an overview of the full VR environment





Evaluation Methodology
SUNY faculty were provided full access to the 40 modules currently available in the desktop/laptop version of Labster to evaluate whether there may be broader adoption interest.  Their personal information was shielded to protect privacy.  As explained in the initial invitation (see Appendix), the current modules did not provide a full virtual reality immersion experience to students, but SUNY was seeking faculty feedback on the current design with the assumption that the immersion experience would reflect very similar content. 

112 requests for account access were received, broken out by the following educational sectors: 
· (15) Technology 
· (47) Community College
· (27) Comprehensive
· (20) Research Center
· (3) non-SUNY faculty

Of the 112 account requests received, 33 faculty (29%) responded to the request to fill out a survey investigating up to three modules.  The survey was made available for 43 days.
· 2 faculty members responded to separate surveys for three total investigations, 
· 4 faculty members completed survey information on two modules,
· 27 completed at least one module survey response. Faculty from the following SUNY campuses participated in the survey.  
Multiple faculty from the same campus are noted (n).

	Broome CC
	Empire State (4)
	New Paltz (4)

	Buffalo State
	ECC (3)
	Niagara County CC 

	University  at Buffalo (UB)
	Farmingdale
	Plattsburgh

	Cayuga CC (3)
	FIT (2)
	Stony Brook (5)

	Columbia-Greene CC
	Hudson Valley CC
	SUNY Polytech (5)

	Cornell Ag & Life (2)
	New Paltz (4)
	Monroe CC (2)

	Delhi (3)
	Monroe CC (2)
	



Of the survey evaluations received, the following modules were explored.  The Lab Safety and Introductory Lab modules received the most evaluations:


1


	Cell culture basics
	1
	2.6%

	(Introductory) CSI
	1
	2.6%

	Enzyme Kinetics
	2
	5.1%

	Eutrophication
	1
	2.6%

	Evolution
	1
	2.6%

	Genetically Engineered machine
	1
	2.6%

	HPLC
	3
	7.7%

	Introductory Lab
	5
	12.8%

	Lab Safety
	5
	12.8%

	Marine Biology
	2
	5.1%

	Medical Genetic
	1
	2.6%

	Meiosis Lab
	2
	5.1%

	Microscopy
	1
	2.6%

	Mitosis Lab
	1
	2.6%

	Photosynthesis
	1
	2.6%

	Protein Synthesis Lab
	1
	2.6%






Analysis
The primary goal of this evaluation was to help inform the Innovative Instruction Technology Grant program investment needs.  One question directly probed whether a respondent would consider adoption of the module(s) as currently evaluated: 

“The cost of a Labster contract to SUNY campuses has not yet been determined; however, if this module was made available for a semester long pilot at no cost to your campus or students, would you use it in a course(s) you're currently teaching?”

	Responses (n=41)
	Count
	Percent

	Yes, I would use this Labster module in my course(s) for a semester
	7
	17.1%

	No, I would not use this module in my course(s) for a semester
	29
	70.7%

	Other (please specify)
	5
	12.2%



A cursory analysis of the data in aggregate would indicate that the tool as currently configured and accessible via a laptop or desktop machine (“2D”) strongly skews unfavorably toward adoption.   But when examined at the individual record level by module rather than a binary “yes” or “no” response, a more nuanced picture emerges.

When asked to rank the module under consideration by five separate sub-measures addressing technical information, learning outcomes, content navigation, etc., it appears that faculty may see more potential in Labster.

When considered in aggregate, the following responses were received from this probe: “On a scale of 1-7 (or "not applicable") please rate the following characteristics of this module.”

[image: ]


When viewed from an administrative perspective, there is little question that faculty opinion on the modules evaluated skews toward a lack of enthusiasm toward adoption. Interestingly, when contrasted with the data collected at FIT from the student perspective, even more caution must be made not to  jump to conclusions that virtual labs may not bring the expected value to learning outcomes.  

Qualitative comments were solicited within the survey tool to gain a richer understanding of the faculty experience within the current laptop/desktop environment.  Overall, the results suggest the VR system as it is currently implemented, is not yet ready for large-scale use in the classroom due to several barriers. The most common theme emerging from the instructor’s perspective is the relationship between the technological skill level of the student with respect to the VR, and the student’s history with online courses. In each case, the italicized wording below is the wording from the comments received.

Qualitative Analysis
Due to the exploratory nature of this study, the authors make use of an approach to summarize data and identify potential relationships between emergent themes.  The current analysis is based on Jasper’s (2011) theoretical propositions. The four theoretical propositions are: (1) individual actors in the system are interdependent, (2) linked actors occur due to shared resources, (3) the structure of the relations both constrains and facilitates action, and (4) patterns among actors define structure. 

Theme 1: Concern for technological savvy on behalf of students using VR
Instructors reported concern for students who lack technological savvy, and that online software may be difficult due to lack of interest and ability to engage in content, possibly leading to frustration.  Other instructors reported that students have previously expressed little patience for online software with poorly developed aesthetics and design, i.e. bad graphics, interface and motion fluidity. 

“The students at ****** who I have do not like doing things on-line.  I offer on-line homework, and they HATE it.  They are not technologically savvy”

“…I didn't get far since I crashed both of the two parts I tried, but I don't see this as a replacement.”

“…the interface and how to operate the lab was not very polished. There was one time when the text to explain what to do was in diagonal and cut off, there was time where it stopped letting me do something, I had to back out, and try the same thing again and it worked that time among other bugs.”  

“The opening was incredibly slow. The graphics are laughable - the cheapest app game has better rendered people than the frightening-looking person at the beginning. This may seem like a petty snipe, but students won't have any respect for an online exercise that looks that ridiculous.”

Theme 2: Life-like details in the VR simulations. 
Instructors reported limitations associated with the simulation equipment, i.e. program crashing, lack of tactile feedback, and interactivity. This created difficulty for the immersive and fluid aspect of the experience. This led the student to see the VR laboratory as less than life-like.  However, there was an appreciation for safety procedures incorporated into the software.

“There are better lab simulators out there.  Clinical relevance is not appealing to everyone and the illustrations are crude.  Students would lose interest quickly.”

“That is nothing like the real world, where you constantly have to deal with them [goggles] fogging up and digging into your face.  This isn't the same, and would only enforce poor behavior in the lab if a student ever found themselves there.  Never mind you are not following a procedure but step by step doing things as they appear on the screen.”  

“Moreover the absence of tactile skill development is a problem and this might then be simply reduced to a theoretical exercise instead of some attempt to create this virtual experience.”

“I found the software to be rather rigid.  It gives the appearance of a sandbox type environment, yet it constrains students to stick to a specific script.”  

“However, the simulation here was too basic compared to the questions given afterward.”

“So much time was spent doing silly chores i.e. putting on a lab coat and maneuvering around the lab that the students will actually forget what the purpose of the lab is.”  

Theme 3: Real-world laboratory skill development and level appropriateness.
The instructors noted that there is a challenge in locating content within the software for students at the appropriate instructional level, that also supplement the current course curriculums. While a positive attribute of the virtual lab is that there is a reduced need for physical space, this did not seem to make up for the other areas of concern noted by the instructors. Specifically, the instructors felt that tactile skill development was deeply hindered by the lack of virtual reality interactivity.  

“I have been unable to find level-appropriate genetics simulations for my majors genetics course, and I believe these labs do an adequate job of filling that niche”

“I can't see using this even as a supplement to an in-person lab or in a class that does not have a lab section, because there is so much hunt-and-peck and such a segmented nature to the information that I think it would frustrate students more than the benefit they would get out of it.”

“Students need a wet chemistry hands on lab experience.”

“Many of our students are going into hands on professions and they need to work in the environment in order to gain that hands on experience. “ 

Theme 4: The link between content and the assessment.
The assessment aspects of the software’s module offers multiple-choice questions that students found to be unrelated to the content being learned. More importantly, because of the random nature of the question presentations, the instructors felt there were disconnects with segments of content.  Additionally, there was concern about the incongruence between the sophistication of the questions and the rudimentary nature of the simulation. At times, it was reported that the correct answer was missing from the options initially, only to appear after going back to the questions section and answering again.

“I also feel students can easily just 'click' on the answers until they get the correct answer, without really getting or understanding the concepts.”  
“As a supplement to traditional wet lab experience...I would make these modules available to student as a prelab practice and believe that it will help students a lot.”

“I was given only half of the answers to the multiple choice question, forcing me to choose an incorrect answer and have that impact my score. A student would find that infuriating. The scrolling requirement on the questions also meant that I couldn't see the answer choices and the question at the same time, which was an annoyance.”

“The correct answers to the quizzes are not always there, then appear after hitting "back" several times. This was a waste of time.”

Theme 5: Technical aspects of the software use.
The software installation was problematic for some faculty, who had to engage in multiple attempts to access the simulations. In the case of some module(s) software refreshed on its own, forcing a re-start from the beginning of the module. Instructors also expressed a concern about the cost of the software and associated hardware in comparison to the books already in use.

“When you are trying to teach a student ideas through a case study or simulation, they have to be able to both see the value in doing it and not have huge technological hurdles in doing so. What annoys them most is feeling that they are going through something that takes a lot of time for no reason. I felt like the entire thing as far as I saw was going through it for no reason. I would not use this in a class.”

“I spent about 3 minutes trying to get through the first exercise and gave up because I kept getting error messages on what I was doing without being told how to navigate through it.”

Many other computer software programs are cost-prohibitive, as I don’t want students to purchase an expensive access code as well as a textbook – especially for labs that cover only a cursory review of in-depth concepts.  

“The difficulty loading the sim is concerning, especially for students who may have older or limited space on their computers.”

“I tried on 2 different computers - one being a university owned computer - and was unable to access the simulation.  It paused at 25 secs and never loaded beyond that point, even with no other windows/programs open."

“Had trouble clicking the glove box (had to click out of it and then back in); could not get incision to work during dissection. Had some technical difficulties but glad we are exploring it.”

In summary, there is consensus that the VR laboratory is not a replacement for real life laboratories.   There is, however, considerable support for these modules to supplement the current hands-on laboratory or that these VR experiences may act as pre-laboratory practice or a means to supplement coursework.  There is specific value noted in the theoretical development of these laboratories in general chemistry or general biology courses. The development would require greater life-like details, development of more reliable assessments both in the interface and in the quality of the questions themselves. There is also considerable concern that the students and instructors would have to receive ongoing support and training in the use of the VR system to overcome initial difficulties.    
Fashion Institute of Technology (FIT) Labster pilot in traditional and online environments 

During the fall 2016 semester, simultaneously to the SUNY-wide faculty evaluation, FIT was engaged in a pilot study exploring student responses to Labster.  FIT collaborated directly with Labster to provide access to the 2D virtual laboratories for science faculty and students. Students who participated in the pilot recognized some of the same limitations and challenges as faculty had noted, but in general, they reported on a more positive experience using Labster.

When probed whether “Learning in a Virtual Environment enables me to feel more confident to enter a wet lab” FIT students indicated that several labs boosted their confidence.  The FIT module evaluation was limited to nine modules, and students were subsequently interviewed using the standard feedback questions Labster uses with many of their clients.  This will allow for comparative analysis with a much larger pool of responses.

The results of the FIT study are still under review.  However the faculty investigators (K. Pearson and J. Riman) are sharing these preliminary results (a more complete report will be presented at the CIT Conference in May 2017).


[image: ]

The FIT investigators attribute variation in response may be largely due to difficulties students encountered in the usability of the module and possibly the learning curve of using a new tool. Students interviewed felt that using Labster before a wet lab exercise and after for practice purposes was very beneficial. While this enthusiasm supports the value of the current 2D model, we must temper it with the need for careful review of the content as presented by Labster, including the curious omission of citations for sources used to prepare each module. Students working in traditional labs felt that this tool allowed them to prepare before class and to validate their learning experiences after a hands-on experience. While students did not report substantial technical issues, there were some Labster procedures that frustrated and impeded their progress. Interestingly although they noted that the user interface was graphically primitive, it was the value of practice working with an approved product that validated its value. 

[image: ]

Results demonstrated that students generally felt that several of the modules did assist with anticipatory learning and connection to “real world situations.”  This contrasts with some of the faculty feedback that called the utility of these modules into question.  In this regard, additional data will be available during the 2017 CIT presentation of these findings. Discrepancy in student and faculty perception can partially be attributed to the students’ lack of subject area background required to assess the quality of the learning content.  

Discussion
The general assessment of the Labster modules by the classroom instructors seems to be that the current version of VR as offered in the evaluation fails to meet learners’ needs associated with studies in the life sciences. This seems to arise particularly when the learning activities, tasks, and assessments are designed without specific pedagogical approaches in the education VR as suggested by Annetta (2008) and Lamb (2015).  As instructional designers or educators develop and deploy features of virtual reality into their 3D VR laboratory courses, there is a need to consider the student end user experience, i.e. - frustration, student training, instructor training, and infrastructure to support the VR laboratories. 

One of the most promising aspects of the use of VR in the classroom is the ability to develop interactive, highly controlled, ultra-realistic learning environments and experiences. Appropriate pedagogical approach involving construction of knowledge in a virtual environment requires that the interaction with the environment and the fluidity of the interaction with the environment is relevant and critical for a positive learning process. Studies have found that interactions in a VR environment can be a reasonable and valuable substitute for real life experiences.  A significant challenge to this study is that faculty were asked to imagine how the content as currently represented in a two-dimensional (laptop-desktop delivery options) might be useful once the tool is more developed into an immersive three-dimensional experience.  

However, as in the case of this study, faculty express concern that affective aspects of the interaction (such as frustration) will impede the learning process. During the VR interactions learners can undertake actions allowing them to put new understanding and new skills into practice, but this must occur in a life-like and measured way. Lack of realism in the environment will result in less engagement and application of the learned content.  While VR environments may allow learners to acquire knowledge with less difficulty than that of traditional learning process, poor organization of the environment will likely generate a less desirable outcome.  Further study is needed to better understand this relationship.

Conclusion 
This exploration began primarily as an administrative question as to whether a SUNY investment should be made as a formal, multi-campus pilot of Labster’s application. As more students and instructors focus on VR technology and VR applications for education, content will become easier to use and incorporate a priori pedagogical approaches as called for in other research (Annetta, 2010). In order to promote the use of VR for learning, educators need to understand the challenges students face when using VR technology for instruction, in particular for the first time, and understand potential limitations of the pedagogical and technology environments available to support students. It is imperative that an instructor making use of VR keep in mind that VR is another tool to promote learning and is not meant to replace an instructor.
The preliminary results from a student perspective seem to find the students equally frustrated with bandwidth limitations or software design issues that may impede the fluidity of the user experience.  However, the students seem to be more tolerant of the environment’s limitations, and have an expectation that the quality of the tool will progress over time.

Recommendations for Design of VR environments for classroom use
Due to the immersive nature of VR, anything that breaks the immersion is detrimental to the process of learning. As such, the fluidity of the user interface is of key importance. The user interface must consist of easy to use, intuitive, life-like gestures. As with many technologies, VR environments are often designed from a functional perspective rather than ease use for the end user, although this will likely change as the technology matures. The most common difficulties for VR navigation are in using a 3D interface. 

This study was limited to a non-immersive “2D” experience.  The learners may easily get lost or be unable to navigate this environment.  Communication with Labster indicates that their enterprise tool is targeted toward this immersive “3D” space making use of lower cost “goggles” which should vastly improve the student and faculty experience.  

It is not surprising that this small study reinforces the need to enable faculty to understand the promise and limitations of a simulation environment, and for support to be available to both the learners and faculty to maximize the environments learning effectiveness. As with any new learning tool, it takes time and practice to develop a sound approach that supports the goals and outcomes of the course. This survey was conducted over a relatively short time and provides insight into initial perceptions and challenges that all participants encountered.  

VR environments and software must be examined in terms of cost effectiveness, particularly in comparison to the wet laboratory experience. VR developers need to consider the cost of the VR system to the end user and how quickly the system will age and be out-of-date with current technologies (i.e., - the shelf life of the technology). VR technology is expensive when using hardware such as head-mounted displays and cell phones to process the imaging. Many schools and individual students cannot afford the cost.  Therefore, if future versions of immersion software can leverage low cost “cardboard” style googles, or be widely available for use on multiple mobile device platforms, this would assist with concerns regarding implementation cost (as most students now attend classes with access to mobile phones). 

Limitations and Future Research
The primary limitation of this examination of VR laboratory environments is the lack of exploration of specific attitudes around the use of technology in the classroom as they relate to science. In addition, the authors did not assess the relative levels of training for instructors and students making use of the VR environments, or the prior science content knowledge.  Faculty from different campuses across a system may also have had their experience impacted by bandwidth limitations or network management processes that limited the user experience.  The issues of accessibility were not specifically considered at this time.  Future studies will need to more directly assess the amount and types of support needed to successfully employ VR in the classroom, and will need to investigate application of virtual lab tools from different content providers, as well as by the type of course level and discipline (e.g., undergraduate vs. graduate, online vs. resident student, etc.)
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Appendix: Text of Original Invitation
A SUNY Provost’s Advisory (FACT2) Task Group began exploring the role that virtual labs may play in supplementing both on-campus and online education over a year ago.  Building on that foundation, we are now asking SUNY-wide faculty to review and help guide a potential pilot of software tools that may be of interest. Please share this message broadly with STEM faculty colleagues who may be interested!

The Office of the SUNY Provost staff specifically seeks feedback on learning modules developed by Labster.com.  Labster offers a wide variety of online lab modules (with soon-to-be released virtual reality immersion options) ranging from basic lab safety to discipline-based information for chemistry, biochemistry and the biosciences.

We estimate a time commitment of one-to-two hours to evaluate as many modules as you choose, but request that you evaluate at least three modules related to your discipline before Sunday, October 23rd.  IMPORTANT: You will not be contacted by the vendor directly unless you separately and proactively elect to be included on Labster’s mailing list.

To receive a SUNY assigned evaluation key for Labster.com:
1) Click on http://commons.suny.edu/forms/labster-account/
2) Complete and submit the form to receive an email with a unique user key to access Labster.com
3) Submit a brief (five question) review: https://vovici.com/wsb.dll/s/8727g59994

You may visit this site as many times as you wish before the October 23rd deadline.

Additional Details
Access to Optional Webinar Recording
A 5/24/16 webinar of “Labster: An Overview” hosted by the SUNY Center for Professional Development is available if you’d like to learn more about this tool from the developers.

Why Labster?
Labster has demonstrated development beyond server based modules (that can be integrated into an LMS) toward virtual reality.  Currently, several of the modules run on Oculus lenses, with the promise of lower cost solutions on the near roadmap.

Who else is looking at these solutions?
In addition to SUNY, The University of Maryland System and Cal State University System are evaluating this solution, and we intend to compare your feedback and results with other faculty from across these systems.

Ultimately, the VR driven solutions may play an important role in streamlining access to traditional wet labs through advance orientation or flipped classroom approaches, and may potentially serve as a strategy to ensure quality access to lab-based instruction in online learning environments.

Thank you in advance for participating in this important review.  Any questions regarding this pilot may be directed to Lisa.Stephens@suny.edu or jeffrey_riman@fitnyc.edu.
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