
 

                                                                                                                            
         

 

    

        
             

            
       

 

           
             

        
           
        

     

           
          

     
 

 

         
     

             
    

            
         

     

 

            
        

          
             
            

Virtual  Lab  Resources  
Labs can pose a unique challenge when moving to online and remote instruction. The following 
information was shared by Dr. Martin Samuels of Harvard. He shares resources for a variety of 
lab scenarios based on the focus (learning goals) of the lab. Following this information is a list 
of further resources for finding online lab simulations. 

Science  Lab Scenarios   
Science labs are often either integrated as components of larger lecture courses (lab sections) 
or comprise the entirety of smaller lab courses. In both scenarios, it is worth defining what the 
labs are meant to achieve before selecting an online alternative. Below are three possible 
scenarios based on the focus of the labs. Since your labs are likely a combination of these 
scenarios, you could likewise combine these recommendations – keeping in mind the 
appropriate level of time commitment for the combined activities. 

Learning  techniques   
If the focus is on learning techniques and their application to specific experimental situations, 
consider asking your students to engage in online simulations that may cover at least portions 
of, if not the entirety of a protocol. 

•  Harvard’s  LabXchange  has  just  released a suite of  lab  simulations  with  assessments  that 
focus  on  basic  molecular  biology  techniques; MERLOT  offers  a collection  of  virtual labs 
in  a variety  of  science disciplines; PHET  offers  interactive simulations  that allow  students  
to  vary  parameters; and  many  textbooks  also  provide interactive lab-based resources.  

•  You  might consider  having  your  students  watch  videos  of  experiments; you  can  ask  your  
students  to  first make predictions  and  then discuss  the results.   The Journal of  Visualized 
Experiments  offers  thousands  of  videos  of  experiments, including  many  designed for  
students.  

Interpreting  experimental  data  
If the focus is on interpreting experimental data, consider extracting datasets from the 
published literature that are aligned with the experiments students would have encountered in 
lab and develop problem sets that focus on the interpretation of the data. One could also 
combine the experimental protocols with interspersed questions that explore the reasons 
behind specific steps so that students gain deeper intuition into why certain procedures are 
performed. In place of actually performing the experiment, students can gain a critique-based 
understanding of the method followed by data interpretation. 

• One type of question you may want to ask students involves providing them with a 
random sequence of steps involved in the experimental methodology and asking them 
to put them in the correct logical order. This requires students to critically understand 
why each step has to come before the next in a protocol. You can also provide students 
with a blank step, which they would need to fill in for themselves once they identify 
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https://urldefense.proofpoint.com/v2/url?u=https-3A__www.labxchange.org_library_clusters_abe&d=DwMFaQ&c=WO-RGvefibhHBZq3fL85hQ&r=VksPM-0gDS6eKlG0M8ByQo1ER8dJhuyzd-E2W_uCT8I&m=S6GURk1J9a83F3N7cSJ4PncDI3yYehTG-KBnBFV_Slc&s=yY0sLiYUFEW_DGCp6ZG19ucaq31Z9cIuCEmerAy0yY4&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.merlot.org_merlot_materials.htm-3Fkeywords-3Dvirtual-2Blabs-26sort.property-3Drelevance&d=DwMFaQ&c=WO-RGvefibhHBZq3fL85hQ&r=VksPM-0gDS6eKlG0M8ByQo1ER8dJhuyzd-E2W_uCT8I&m=S6GURk1J9a83F3N7cSJ4PncDI3yYehTG-KBnBFV_Slc&s=fGoaFFhd8haMVpGte0PGY8a5lfKMytz4Hn8MFXrIVjA&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__phet.colorado.edu_&d=DwMFaQ&c=WO-RGvefibhHBZq3fL85hQ&r=VksPM-0gDS6eKlG0M8ByQo1ER8dJhuyzd-E2W_uCT8I&m=S6GURk1J9a83F3N7cSJ4PncDI3yYehTG-KBnBFV_Slc&s=7MfKT4Pwpt9DPPTKiK5y9AcLYme2gD6bK463lLEqkY8&e=
https://www-jove-com.ezp-prod1.hul.harvard.edu/
https://www-jove-com.ezp-prod1.hul.harvard.edu/
https://www-jove-com.ezp-prod1.hul.harvard.edu/science-education-library
https://otl.wayne.edu/teachanywhere


 

                                                                                                                            
         

 

    

           
       

 

            
       

         
           
           

         
           

        
       

        
   

 
   

      
     

   
 

  
          

  
    

 
 

 

what step is missing. An example of such a question from LabXchange can be found 
here (click on "Design" on the right-hand side). 

Project-based lab research   
If the focus is on project-based lab research, your students have already been working on their 
projects since the start of the term. Furthermore, there is usually a capstone assignment in the 
form of a final paper, grant application, and/or poster that describes their work, both with 
context and future directions defined. Consider asking your students to switch to the capstone 
assignment now with an emphasis on interpreting the data they have already gathered or if 
they have not generated their own data yet, focus on having them predict their experimental 
outcomes and design the next experimental steps in detail. Divide up the rest of the semester 
into draft submissions of sections of the capstone that will allow you to provide formative 
feedback and enable your students to experience experimental design, further hypothesis 
building, and predictive data analysis. This approach aligns especially well with a written 
capstone styled like a grant application. 

The above recommendations combine what resources are available to support virtual lab 
exercises with assignments that combine data interpretation with the experience of 
experimental design, hypothesis building, and self-reflexive critiques of the methods and 
outcomes that students develop. 

Martin Samuels, PhD 
Associate Director for Science, Derek Bok Center for Teaching and Learning 
Harvard University 
50 Church St, rm 381 
617-495-8946 

Further Resources 

•  POD  Online Science Simulations  and  Laboratory  Resources  

•  Harvard’s  LabXchange Lab  Simulations  

•  MERLOT  Virtual Lab  Collection   

•  PHET  Interactive Simulations  for  Science and  Math    
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https://www.labxchange.org/library/items/lb:LabXchange:c89bc1ea:lx_simulation:1
https://www.labxchange.org/library/items/lb:LabXchange:c89bc1ea:lx_simulation:1
https://docs.google.com/spreadsheets/d/18iVSIeOqKjj58xcR8dYJS5rYvzZ4X1UGLWhl3brRzCM/edit#gid=0
https://www.labxchange.org/explore
https://www.merlot.org/merlot/materials.htm?keywords=virtual+labs&sort.property=relevance
https://phet.colorado.edu/
https://otl.wayne.edu/teachanywhere
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