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Appendix 1: Laboratory format and transitional changes, including example data 

The first seven weeks of the course remained the same for the Spring 2019 and Spring 2020 groups as this was 

before the transition to online instruction. The experiments during this time were mainly cookbook style 

experiments and were all able to be completed in-person. A typical week was structured as follows: students were 

expected to read the material prior to class and write procedures in their notebooks which were checked upon 

entering the classroom. Pre-lab lectures were given by the instructor in real time along with any safety protocols that 

needed to be followed. Students performed the experiments, and their results were checked by the instructor. The 

completion of the pre-lab and end results composed a grade for Notebook Check assignments. Post-lab questions 

were completed outside of class time. Notebooks were collected once for all grading prior to the transition to online 

instruction where individual activities were graded separately. Exams 1 and 2 were both given through our learning 

management software with the addition of LockDown Browser. Students were in the classroom while taking the 

exam. 

The CURE was broken down into a number of distinct parts to allow students more guidance through the different 

stages of the project: extraction, separation and detection, and data analysis. The different parts build on one another 

to culminate into the final project. How each part was presented and conducted in Spring 2019 vs. Spring 2020 are 

described below. 

Proposal of Extraction Methods of Phthalates from Urine occurred before the online transition was able to be 

completed in the same manner for the Spring 2019 and Spring 2020 groups. In the classroom, students were 

provided with background information about the exposure assessment and used their knowledge about the chemical 

structure of phthalates and extraction techniques used in the cookbook style experiments to work in small groups (3-

4 students) to research and propose their own extraction plan. Individual students were graded separately on this 

project based on participation in the presentation. Assessment looked at the scientific validity of the method but also 

the feasibility of the extraction in our laboratory. These were assessed by the faculty, and the most feasible method 

across sections was to be used in the actual extraction.  In Spring 2019, the most viable method proposed was used 

by the class. In Spring 2020, the previous year’s method was used as described below. This step can easily be 

transitioned to an entirely online component through the use of Zoom breakout rooms in future iterations of the 

course.  



At this point in the 2020 term, the instruction transitioned to entirely online instruction. Due to this disruption, the 

overall format of completion for each week changed. This was necessary to provided flexibility to students and 

faculty who could no longer attend the course synchronously.   

With the transition to online, rather than a real-time lecture, students were provided with a recorded pre-lab lecture 

as well as a video demonstration of the process for experiments. Our LMS, Canvas, allows instructors to view 

whether a student has watched a video, and this was used in replacement of the Notebook Checks. Students were 

given one-week window to watch the content provided which ended at their scheduled class time (this was necessary 

due to attendance records). Due dates of the notebooks changed from a bulk submission (Spring 2019) to weekly 

submissions to keep students engaged in the online format. Students submitted their results and answers to post lab 

questions to the LMS as images of their notebooks. The post-lab questions were not changed from the in-person 

Spring 2019 term to the COVID affected term. Additionally, Exam 3 was still taken on the LMS with LockDown 

Browser but with the addition of video monitoring while the students took the exam. The differences between the 

terms are shown in Supplemental Table 1. Additionally, the faculty member was available on Zoom for the entire 

class period. Specific transitions in presentation and assessment for the other portions of the CURE are described 

below. 

In Spring 2019 the Extraction of Phthalates from Urine procedure was informed by the most successful students’ 

extraction proposals. However, during Spring 2020 the faculty did not have access to campus and thus had to rely on 

the extraction method used in Spring 2019.  Students were provided with a video demonstration of the entire 

process. 

In Spring 2019 the Separation of Phthalates Extracted from Urine was spread over three class periods (weeks) due to 

the length of an HPLC run and our limitations on instrumentation. In Spring 2020, students had used the HPLC 

previously in a cookbook style experiment and only answered the post-lab questions in their notebook for this part 

of the experiment as their notebook grade. 

In order to have sufficient data to provide a valuable analysis, all class data (peak areas for phthalates of interest) 

was combined and distributed to all students in an Excel spreadsheet. Supplemental Figure 1 shows a screenshot of 

what students were provided in the LMS. In Spring 2019, students worked on manipulating the data with their group 

during class time in order to draw conclusions about what the data means for exposure. In Spring 2020, students 



were provided with the same Excel spreadsheet from the previous year (this is our banked data) and performed the 

analysis independently. Additional resources were provided to these students including a video screen capture of 

how to use Excel to perform the analysis of the data. Their graphs and post-lab questions were submitted to the LMS 

as photos from their notebook.  

The final project of the course is a poster presentation of the data collected to use as support for proposing a new 

iteration of the intervention study. Students are told they can change any part of the study as long as they can justify 

their changes. In Spring 2019, students were given 1.5 class periods (2 weeks overall) to work in their groups on this 

final project, though they are asked to start thinking about the proposal as they work through all steps of the research 

project. Students then presented their posters to the class. In Spring 2020, this project was turned into an individual 

student project to most flexibly accommodate students. Students were provided with a video description of the 

assignment along with tips on making their proposal successful, this information mirrored what would have been 

provided by the instructor in class. Students were given the same amount of time to work on the project and 

submitted their final poster to the LMS, however, they did not present it. Supplemental Figure 2 shows an example 

of a final student project. 

  

 Spring 2019 Spring 2020 
WEEK EXPERIMENT ASSIGNMENTS 

DUE 
 

EXPERIMENT ASSIGNMENTS 
DUE 

8 Extraction of 
Phthalates from Urine 

Week 8 Notebook 
Check 

Extraction of Phthalates 
from Urine 

Week 8 Notebook 
Check 

9 Ethics of Human 
Studies 

Separation of 
Phthalates from Urine 

Week 9 Notebook 
Check  

 

Ethics of Human Studies 
Separation of Phthalates 

from Urine 

Week 9 Notebook 
Check  

Extraction of 
Phthalates from Urine 

Notebook 
10 Separation of 

Phthalates from Urine 
Isolation of 

Cinnamaldehyde 

Week 10 Notebook 
Check  

 

Isolation of 
Cinnamaldehyde 

Week 10 Notebook 
Check  

Separation of 
Phthalates from Urine 

Notebook 
11 Separation of 

Phthalates from Urine 
 Data Analysis Isolation of 

Cinnamaldehyde 
Notebook 

12 Separation of 
Phthalates from Urine 
Formation of a Useful 

Ester 

Notebook Due 
Week 12 Notebook 

Check 

Formation of a Useful 
Ester 

Week 12 Notebook 
Check  



13 Data Analysis 
Working on 

Intervention Poster 

 Working on Intervention 
Proposal  

Data Analysis  
Formation of a Useful 

Ester 
14 Critiques/Presentations  Notebook Due 

Intervention Poster 
Proposal 

Working on Intervention 
Proposal 

Intervention Poster 
Proposal 

15 ----- Exam 3 ------- Exam 3 
Supplemental Table 1: Weekly changes in content and assignments due between Spring 2019 and Spring 2020 

 

Supplemental Figure 1: Example data provided to students in the Data Analysis activity of the CURE 



 

Supplemental Figure 2: Example student intervention proposal poster  
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