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This form is required for your Innovation Mini-Grant.  Please feel free to add any 
attachments regarding your project.  Photos and videos are especially welcome.   
If you have any questions, or need any help completing this form, please contact Amy 
Schutter, Director of Grant Development, at 242-7534 or aschutter@shastacollege.edu.  
Please submit this completed form to the Office of Grant Development no later than 
March 31, 2021. 
 

Thank you for your support and dedication to innovation at Shasta College! 
 

Project: Using Lab Simulations to Improve Student Learning 
Outcomes in Chemistry 

Grant No.: 19MG-7 

Grantee(s): Mark Blaser, Matt Evans, Divan Fard, Tim Shelton 
 

Section 1:  Narrative 
 

1.  What were the key activities of this grant? 
 

Implementing selected laboratory simulations / virtual labs from Labster (labster.com) and InSpark 
/ Smart Sparrow (www.smartsparrow.com) in a variety of chemistry classes during the 2019-2020 
and 2020-2021 academic year, and testing the effectiveness of these simulations. 

 
2. What aspects of the activities and/or grant were successful? 

 

The simulations and virtual labs were extremely helpful both during the very rapid transition to 
online instruction in the Spring 2020 semester and during the entire 2020-2021 academic year. 
They partially filled the void and reduced the amount of online lab creation instructors had to do 
themselves. The virtual labs provided students with learning experiences that, while not anything 
like a direct replacement for in-person experiments, did provide a reasonable facsimile of 
appropriate experiments and lab techniques for chemistry courses. These allowed us to have much 
more comprehensive lab components for our chemistry courses, and provided more guidance, 
interactivity and feedback for students than would otherwise have been possible. The grant was 
very successful because it provided a much higher quality lab experience than would have 
otherwise been possible for our chemistry students during the pandemic.    

 
3. How was/is this grant beneficial to Shasta College students? 

 
Chemistry labs are usually “hands-on”, active learning experiences for students. Chemistry 
instructors generally consider in-person labs to be an essential part of a chemistry course. Since 
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the pandemic forced us hold our labs online, due to this grant, approximately 500 students in 20 
chemistry courses had a much better learning experience than would otherwise have been 
possible (see table below for details). By combining virtual labs funded by the grant and the 
chemistry instructors’ “home-made” lab activities (pre-recorded lab videos, open source 
simulations, and more), students had as complete and varied a laboratory learning environment as 
possible during the grant period when labs needed to be held online.      

 
4. What aspects of the activities/and/or grant were challenging? 

The quick transition to online instruction has been a huge and unanticipated challenge. Many lab 
simulations are of limited utility, most have significant issues that must be addressed in order to 
make them effective learning activities, and all take a substantial time investment just to go 
through and evaluate for potential implementation. There has also been very little opportunity (so 
far) for a careful and thorough evaluation of the efficacy of the virtual labs we have done so far. 

However, even with very little time to evaluate the overall effectiveness of the virtual labs, it is 
apparent they have significant limitations and are likely to lead to poorer student learning 
outcomes unless a substantial amount of time is spent re-designing the laboratory experience and 
figuring out how to best provide instructional support to students in an online environment. Aside 
from the fact that students do not learn critical laboratory techniques, the forced transition to 
online instruction has been a real learning experience in terms of the drawbacks of virtual labs and 
the challenges of using them effectively. During in-person labs, it is much, much easier to facilitate 
peer learning, solve technical problems, clear up students’ misunderstandings and 
misinterpretations, and guide students to discover and comprehend the relevant learning objects 
for each laboratory experience. So far the simulations and virtual labs have been, at best, a 
stopgap measure and an unsatisfactory “replacement” for in-person labs. 
Many lab simulations also present significant barriers or challenges for students, both in terms of 
technology needs and less direct support during instruction. For example Labster simulations 
require a computer with significant processing power and not all students could get them to run, 
and when students struggle with the procedure, concepts or questions in the virtual labs in an 
online setting, it is much harder to effectively to assist them with the difficulties they are 
encountering. 

 
5. What, if anything, would you do differently if you could do this over again? 

 
Not have a pandemic occur for most of the duration of the grant. Then we could have actually 
gained some insight into how to use lab simulations to improve student learning, rather than just 
suffice while doing emergency remote instruction.    

 
6. Please provide any data you have obtained regarding this project, whether reflecting success 

or otherwise.  (Consult the Research Office if you need assistance with data collection.) 
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At this point our data is on student usage (cited above) and feedback from students and instructors 
regarding the effectiveness of the lab simulations. Students found most of the lab simulations to 
be engaging and information. Many students said the labs reinforced and/or helped with 
understanding of course material, often indicating the simulations helped them better understand 
concepts that previously were unclear. Students also noted that the simulations were often able to 
do things that physical labs could not, such as visualizing what was occurring on a molecular level. 
The main drawback of the simulations was that when students got stuck during an in-person class, 
the instructor could easily step in and clarify. But during the simulations, sometimes a student 
would be unable to proceed beyond that point without assistance – which was only available in a 
timely manner if the lab was being done synchronously.    

 
7. If this project is scalable, please describe the method by which scaling up could take place, 

and which areas might benefit from lessons learned through this project. 
 

All aspects of this project should be scalable, with appropriate modifications, to other STEM fields 
(and possibly others as well). 
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Section 2:  Demographics 
 
Please complete the following table which tells Shasta College about who you served with this grant.  
 

Category 
Unduplicated 

Number Directly 
Served 

Unduplicated 
Number 

Indirectly Served 
(estimated) 

Notes 

SC Faculty 4 N/A Fard and Evans reviewed the simulations 
but opted to use other methods for their 
lab needs 

SC Students Blaser ~190 
Shelton ~300 

N/A Blaser ~50 simulations 
Shelton ~50 simulations 

SC Campus 
(in General) 

Same as above N/A  
 
 
 

Other 
Constituents 

N/A N/A  
 
 
 

 
 
 

Section 3:  Project Expenditures 
 
 
ü Submit a copy of the “2019 Innovation Mini-Grant Budget Worksheet” with the 

“Expenses 3/1/20 – 2/26/21” column completed. 
 

ü The “Quantity & Description” and “Budget” columns are read only fields. You will not 
be able to change or enter information into these fields.  
 

ü The “Balance” column auto-fills and auto-calculates for convenience. 
 



2019 Innovation Mini-Grant Budget Worksheet 
Project #: PROJECT NAME: Dept. 

BUDGET ITEM QUANTITY & DESCRIPTION BUDGET EXPENSES 
7/1/19-2/28/20 

EXPENSES 
3/1/20-2/26/21 BALANCE 

EMPLOYEE COSTS 
Faculty Professional Expert $50/hr 
None STRS applicable work. Object Code: 233000 
Faculty Stipend 
STRS applicable work. Object Code: 140000 
Temporary Employee 
Non-Bargained Classified Work. Object Code: 233000 
Student Worker 
Object Code: 237000 

ESTIMATED BENEFIT COSTS are automatically calculated using the percentages listed below 
Faculty Professional Expert total multiplied by 8.86% Estimated Benefits Total Cost 
Faculty Stipend total multiplied by 20.79% Estimated Benefits Total Cost 
Temporary Employee total multiplied by 8.86% Estimated Benefits Total Cost 
Student Worker total multiplied by 1.06% Estimated Benefits Total Cost 

SUPPLIES 
Examples: Bookstore Vouchers, Textbooks, Event Refreshments, 
Testing Materials, and SWAG & Shipping, etc. Object Code: 
439900

EQUIPMENT ($0-4999.99 Not Tagged) 
(refer to the Business Office “Fixed Asset (Equipment) Purchases” 
for information). Object Code: 640000 
EQUIPMENT ($5000 or greater Tagged) 
(refer to the Business Office “Fixed Asset (Equipment) Purchases” 
for information). Object Code: 649000 
POSTAGE /ADVERTISING 
Use for postage costs to mailing post-cards or flyers or place a 
newspaper or radio ad. Object codes: 508000/590400 
PRINTING 
Use for all printing related items, such as posters, flyers & 
brochures. Object Code: 590500 
SERVICE FEES/OTHER CHARGES 
Use for all contracted work such as speakers, trainers and 
installation services. Also includes facilities rentals. Object Code: 
530000/573000 
SOFTWARE 
All software related licenses and purchases. Object Code: 578000 

TRAVEL 
All staff & student travel related expenses. Object Code: 511000 

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