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- BN Innovation Mini-Grant Overview

To promote a culture of innovation at Shasta College, a designated fund (up to
$100,000 per year) has been created to support projects that ultimately result in
increased goal attainment for students.

Through an open application process, faculty and staff are encouraged to submit
proposals outlining innovations which serve to advance students through to
bachelor’s degrees. The expected innovations will be focused on such areas as:

Improving Student Learning Outcomes (SLOs)
Reducing remediation rates of incoming students
Removing or reducing barriers to student success
Increasing retention and persistence rates
Improving learning outcomes

Improving transfer rates

Increasing attainment of degrees and certificates
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The Shasta College mini-grant initiative provides funding for new, innovative ideas
and strategies that, if successful, may be used on a broader scale. All innovation
projects will be assessed through a continuous improvement cycle and high impact
strategies may be documented, scaled and shared across Shasta College and other
institutions (across academic segments).

The mini-grant cycle is 18 months, the 2019 funding will be made available between
July 1, 2019 and August 1, 2019 spending may start after this timeframe. Full grant
completion is expected by December 31, 2020.

Each proposal will be reviewed by the Innovation Mini-Grant Committee. The
purpose of the innovation mini-grant committee is to involve the campus community
in the review and selection process, scoring each proposal based on a set rubric.
The committee is comprised of Administration, Faculty, and Classified Staff.

Once all proposals have been scored and ranked by the Innovation Mini-Grant
Committee, the recommended proposals will go to President Joe Wyse to be
reviewed and cross-checked against the Annual Area Plan Initiatives and he will
determine which proposals will be funded and send an announcement.

Complete this application and submit it to the Office of Grant Development. If you
have questions, please contact Amy Schutter, Director of Grant Development, at
aschutter@shastacollege.edu or 530 242 7534.

Proposals Due: February 28, 2019
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2019 Innovation Mini-Grant Application

Applicant: Mark Blaser, Matt Evans, Divan Fard, Tim Shelton, New Faculty Mer

Division/Dept. Name: |Chemistry

Project Name: Using Lab Simulations to Improve Student Learning Outcomes in Ch
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The main focus of the Innovation Award funds is to positively impact student
learning and success. Please describe how your project will:

e Improve one or more Student Learning Outcomes (SLOs)

Student Impact  Increase student engagement and/or success

e Reduce the amount of time for a student to complete a Certificate,
Associates Degree or Bachelor's Degree

e Document measurable results (consult with the Research Office)

The central Student Learning Outcome for chemistry courses at Shasta College is that "students will be able to
find, interpret, analyze and apply information and data to solve problems and answer questions in chemistry".
This project has the potential to positively impact student learning and success in many ways. Well-designed lab
simulations providing an engaging and interactive learning environment in which students can explore, receive
mmediate feedback, safely learn from mistakes, easily and replicate experiments, change variables, and so on.
The virtual lab experience can stimulate enthusiasm by making learning fun, can provide an immersive
experience that is deeply engaging, and can promote self-efficacy by allowing students to quickly learn from
mistakes and provide multiple opportunities to achieve a successful outcome.

As stated in the Project Overview, student learning will be measured and documented via evaluation of lab
reports and selected exam, quiz and end-of-lab questions. These results will be compared with data from
previous years' assessments. We will also survey students to determine how engaging and valuable they found
the simulation compared to traditional lab experiments.

mproved student learning outcomes could potentially lead to improved success and retention rates in these
gateway' STEM courses, which in turn could mean that some students would reduce the time needed to
complete a degree or transfer and/or whether they reach those milestones at all.
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Mini-grant projects often involve collaboration between multiple
divisions/departments and/or outside entities (K-12, CSU/UC, or community

. partnerships). Please:
Collaboration . : :
e List any internal and/or external collaborative partners

e Confirm that the partners are aware of the project and what their role in
implementation will be

This project will be a collaboration between all of the chemistry faculty at Shasta College, and two virtual lab / lab
simulation providers - Labster and Smart Sparrow.

Following conversations between Mark Blaser and Labster at the 2019 Innovations Conference, Shasta College
has been offered a Pilot of a suite of virtual lab simulations for all our chemistry courses at a highly discounted
total cost of $5000. (Actual cost would be several times that.) These virtual labs won the Reimagine Education
Gold Award in 2019, and are highly interactive and engaging, with the potential to 'wow' students.

Online Interactive Chemistry Labs from Smart Sparrow provide a different type of lab simulation that also are
promising for improving student learning. These labs have less flashy graphics, but cover more topics and
provide an alternative modality that we can compare with the Labster simulations. These simulations cost $6 per
lab per student, and we would ideally like to use 3 of these per student for about 225 students (from a selected
number of courses - primarily General Chemistry - for which these simulations are most appropriate), for a total
cost of $6 x 3 x 225 = $4050. If we are able to negotiate a deal with Smart Sparrow, we could then expand this
to a larger number of students.

Note: Online Interactive Chemistry Labs are an updated version of OnlineChemLabs
(http://www.onlinechemlabs.com) developed by Michael Lerner of Oregon State University, which were tested
successfully in General Chemistry courses at Shasta College several years ago.
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The Shasta College mini-grants initiative provides the testing ground for
innovative ideas to determine successful outcomes that may be used on a
broader scale. Please discuss if the project is:

o Replicable (easily shared with other campus programs)

e Scalable

e Cost-Effective (e.g., through number of students served; through District
efficiencies increasing service to students; or if scaling up will prove cost-
effective)

Future Possibilities

L abster offers labs in many STEM courses, so this could easily be replicated in other disciplines. By being an
early collaborator with Labster, we can potentially get Pilot project discounts for other disciplines as well.

This project is totally scalable for the same reasons.

f adopted, these virtual lab simulations would have some costs. Typically this is paid by students. We would only
adopt these labs in our courses if this project demonstrates the learning gains to be significant enough to be
worth the cost. In all our chemistry courses, either free OER texts or very low priced conventional textbooks, so
students' total cost for course materials would still be very low. We would also explore continuing to get a
discount by collaborating with Labster or Smart Sparrow, and seek further grant funding to continue the prorgam.

tis also worth noting that since virtual labs do not require any lab equiment or chemicals, it could mean a
significant savings for lab materials if we end up 'converting' some traditional labs to virtual labs.
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The mini-grant cycle—to include planning, implementation, and evaluation—is a
maximum of 18 months (Fall-Spring-Fall), and all funding sources should be
considered. Please confirm that:

e The project phases can be completed within an 18-month cycle
Logistics e No other funding sources are available for the project

e A Budget Proposal form has been completed and is attached.
In addition, it is recommend that proposals including I.T. or Physical Plant
related needs are reviewed with those departments prior to submission as
those items may change the project timeline.

Yes, the project phases can be completed within the 18-month cycle. Getting started would be as quick and
simple as making payments to Labster and Smart Sparrow, and then passing on access information to students.
The actual project will be completed within one academic year, and evaluation can easily be done within the
following 6 months.

No other funding sources are known for this project.

The Budget Proposal form has been completed and is attached.

Signatures are required prior to submitting the application to the Office of Grant Development.

Signature of Applicant Date

Dean or Supervisor’s Signature Date
Rev. 10/23/18
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2019 Innovation Mini-Grant Budget Worksheet

Project# | 1amMG-7 | PROJECT NAME: | Using Lab Simulations to improve Student Learning Outcomes in Chemistry | Dept. | Chemistry -SLAM
EXPENSES | EXPENSES
BUDGET ITEM QUANTITY & DESCRIPTION BUDGET 711/19-2128/20 | 3/1/20-2/26/21 BALANCE
EMPLOYEE COSTS
Faculty Professional Expert $50/hr $ 0.00
None STRS applicable work. Object Code: 233000 ’
Faculty Stipend $ 0.00
STRS applicable work. Object Code: 140000 ’
Temporary Employee $ 0.00
Non-Bargained Classified Work. Object Code: 233000 ’
Student Worker
Object Code: 237000 $000
ESTIMATED BENEFIT COSTS are automatically calculated using the percentages listed below
Faculty Professional Expert total multiplied by | 8.86% Estimated Benefits Total Cost $ 0.00
Faculty Stipend total multiplied by 20.79% Estimated Benefits Total Cost $ 0.00
Temporary Employee total multiplied by 8.86% Estimated Benefits Total Cost $ 0.00
Student Worker total multiplied by 1.06% Estimated Benefits Total Cost $ o.00
SUPPLIES USB soundbars for classrooms 1401, 1404 & 1414 |$ 1,100.00 $ 1,100.00
Examples: Bookstore Vouchers, Textbooks, Event Refreshments, $ 0.00
Testing Materials, and SWAG & Shipping, etc. Object Code: $ 0.00
439900 $ 0.00
EQUIPMENT ($0-4999.99 Not Tagged) $ o.0o
(refer to the Business Office “Fixed Asset (Equipment) Purchases” $ 0.00
for information). Object Code: 640000 $ 0.00
EQUIPMENT ($5000 or greater Tagged) $ 0.00
(refer to the Business Office “Fixed Asset (Equipment) Purchases” $ 0.00
for information). Object Code: 649000 $ 0.00
POSTAGE /ADVERTISING 5 0.00
Use for postage costs to mailing post-cards or flyers or place a
newspaper or radio ad. Object codes: 508000/590400 $ 000
PRINTING $ 0.00
Use for all printing related items, such as posters, flyers &
brochures. Object Code: 590500 $ 0.00
SERVICE FEES/OTHER CHARGES $ 0.00
Use for all contracted work such as speakers, trainers and $ 0.00
installation services. Also includes facilities rentals. Object Code: -
530000/573000 $ 000
SOFTWARE Labster Virtual lab suite for 700 students $ 5,000.00 $ 5,000.00
All software related licenses and purchases. Object Code: 578000 | Online interactive Chemistry labs ($6x3x225) $ 4,050.00 $ 4,050.00
$ 0.00
TRAVEL 5 000
All staff & student travel related expenses. Object Code: 511000 p 0'00

Note: The “Balance” and “Totals” columns auto-calculate

TOTALS

$ 10,150.00 |$ 0.00

I $ 0.00

I$ 10,150.00
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	19MG-7 2019 Augmented & Approved Budget Worksheet -LAB SIMULATIONS

	Applicant: Mark Blaser, Matt Evans, Divan Fard, Tim Shelton, New Faculty Member
	DivisionDept Name: Chemistry
	Project Name: Using Lab Simulations to Improve Student Learning Outcomes in Chemistry
	Project Overview: 


In this project the Shasta College Chemistry Department will implement selected laboratory simulations / virtual labs from Labster (labster.com) and Smart Sparrow (www.smartsparrow.com) in a variety of chemistry classes during the 2019-2020 academic year. We will test the effectiveness of using these simulations to increase students': (i) time on task; (ii) engagement; interest in course content and STEM careers; (iii) understanding of chemistry concepts; (iv) problem-solving ability; and (v) laboratory skills. 



The lab simulations / virtual labs used will be on core concepts and fundamental topics that students often find challenging, such as titrations, calorimetry, equilibrium and HPLC. Lab simulations will be carefully selected, then implemented in chemistry laboratory and discussion sections to augment instruction and/or to replace traditional experiments. Student learning and engagement will be evaluated in several ways, including lab reports, exam, quiz and end-of-lab questions, and student surveys.



Lab simulations / virtual labs that are suitable for use in higher education is a new and emerging field. There are many indications that virtual labs, if used in a thoughtful manner, may stimulate students' enthusiasm for science careers and increase learning outcomes. But little has been done in this area so far, particularly at the community college level. For these reasons, implementing and evaluating the effectiveness of lab simulations in chemistry classes at Shasta College would be a highly innovative project.



Virtual or simulated laboratories have many potential advantages over traditional lab experiences. They may increase student engagement, improve student learning outcomes, reduce costs of equipment and materials, and increase safety. (citation) Simulations have been found to be essential in many situations, such as training airline pilots, but their use in academia is still quite novel.  



Using a virtual learning platform allows students to explore equipment and scenarios that are too costly, dangerous, or rare to experience in real life. (Just as a flight simulator allows a pilot-in-training to improve flying skills without the risk of crashing an actual plane, lab simulations allow students to perform experiments without risking blowing up a lab!)



Although research on lab simulations is starting to appear in the literature (e.g. “Simulated Labs are Booming”, Nature: International Journal of Science, October 3, 2018, https://www.nature.com/articles/d41586-018-06831-1), much remains to be understood about their effectiveness in college science courses. There is significant evidence for the benefits of using virtual labs to supplement traditional instruction. For example, when one group of a sample of students were given a knowledge-based test after a lecture, and another group took the same test after learning the same content through Labster, the virtual lab group scored 76% higher than the group that attended the lecture. However, very little is known about using simulations to replace actual ‘wet lab’ experiences, and that is an area that is ripe for investigation.



Traditional instruction can often be uninspiring and demotivating to students. By immersing students in the lab experience, virtual / simulated labs can be highly engaging and motivating. For example, after interacting with a Labster virtual lab, 97% of students stated they became more interested in course content. Lab simulations can also more effectively emulate ‘real-world’ lab experiences, providing students with an applied, practical context that can lead to students developing genuine interest in the subject matter of their courses, which could be part of the solution to the growing deficit of employable graduates in STEM fields. (e.g. “Virtual Learning Simulations in High School: Effects on Cognitive and Non-cognitive Outcomes and Implications on the Development of STEM Academic and Career Choice”,

Frontiers in Psychology, May 30, 2017 doi: 10.3389/fpsyg.2017.00805).


	Student Impact: The central Student Learning Outcome for chemistry courses at Shasta College is that "students will be able to find, interpret, analyze and apply information and data to solve problems and answer questions in chemistry". This project has the potential to positively impact student learning and success in many ways. Well-designed lab simulations providing an engaging and interactive learning environment in which students can explore, receive immediate feedback, safely learn from mistakes, easily and replicate experiments, change variables, and so on. The virtual lab experience can stimulate enthusiasm by making learning fun, can provide an immersive experience that is deeply engaging, and can promote self-efficacy by allowing students to quickly learn from mistakes and provide multiple opportunities to achieve a successful outcome. 

As stated in the Project Overview, student learning will be measured and documented via evaluation of lab reports and selected exam, quiz and end-of-lab questions. These results will be compared with data from previous years' assessments. We will also survey students to determine how engaging and valuable they found the simulation compared to traditional lab experiments.

Improved student learning outcomes could potentially lead to improved success and retention rates in these 'gateway' STEM courses, which in turn could mean that some students would reduce the time needed to complete a degree or transfer and/or whether they reach those milestones at all. 




	Collaboration: This project will be a collaboration between all of the chemistry faculty at Shasta College, and two virtual lab / lab simulation providers - Labster and Smart Sparrow.

Following conversations between Mark Blaser and Labster at the 2019 Innovations Conference, Shasta College has been offered a Pilot of a suite of virtual lab simulations for all our chemistry courses at a highly discounted total cost of $5000. (Actual cost would be several times that.) These virtual labs won the Reimagine Education Gold Award in 2019, and are highly interactive and engaging, with the potential to 'wow' students.

Online Interactive Chemistry Labs from Smart Sparrow provide a different type of lab simulation that also are promising for improving student learning. These labs have less flashy graphics, but cover more topics and provide an alternative modality that we can compare with the Labster simulations. These simulations cost $6 per lab per student, and we would ideally like to use 3 of these per student for about 225 students (from a selected number of courses - primarily General Chemistry - for which these simulations are most appropriate), for a total cost of $6 x 3 x 225 = $4050. If we are able to negotiate a deal with Smart Sparrow, we could then expand this to a larger number of students.

Note: Online Interactive Chemistry Labs are an updated version of OnlineChemLabs (http://www.onlinechemlabs.com) developed by Michael Lerner of Oregon State University, which were tested successfully in General Chemistry courses at Shasta College several years ago. 





	Future Possiblities: Labster offers labs in many STEM courses, so this could easily be replicated in other disciplines. By being an early collaborator with Labster, we can potentially get Pilot project discounts for other disciplines as well.

This project is totally scalable for the same reasons.

If adopted, these virtual lab simulations would have some costs. Typically this is paid by students. We would only adopt these labs in our courses if this project demonstrates the learning gains to be significant enough to be worth the cost. In all our chemistry courses, either free OER texts or very low priced conventional textbooks, so students' total cost for course materials would still be very low. We would also explore continuing to get a discount by collaborating with Labster or Smart Sparrow, and seek further grant funding to continue the prorgam.

It is also worth noting that since virtual labs do not require any lab equiment or chemicals, it could mean a significant savings for lab materials if we end up 'converting' some traditional labs to virtual labs.
	Logistics: Yes, the project phases can be completed within the 18-month cycle. Getting started would be as quick and simple as making payments to Labster and Smart Sparrow, and then passing on access information to students. The actual project will be completed within one academic year, and evaluation can easily be done within the following 6 months.

No other funding sources are known for this project.

The Budget Proposal form has been completed and is attached.
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