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Summary
• Twelve videos were designed and compiled into a video library that was gradually made

available to students in CHEM 351.

• Videos provided students with supplementary materials that primed their learning with

demonstrations and are a means of introducing theory that is relevant to laboratories.

• Designing scripts ensured structure, provided timing cues, and detailed the appropriate

sequence of the elements presented within the videos.

• Video editing was used to combine separate elements to present a simplified interface for

students. Videos were made accessible to students on YouTube prior to attending the

corresponding laboratory session.

• Four quizzes comprised of fifty-one questions were assigned to students to ensure the

video resources were used as intended. Questions were designed to reinforce elements

from the videos and address common mistakes made by students.

• Videos and quizzes were made accessible to students when new techniques were

introduced. The videos and quizzes worked in conjunction to enable students to

maximize their pre-laboratory preparations.

• Videos remained accessible to students throughout the semester to allow for them to

return and review techniques or theories throughout the semester.
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Scripts

Drying Agents Recrystallization

Gravity Filtration and Hot Gravity Filtration Refluxing a Solution

Heating Organic Solutions Solubility

Introduction to Extractions Steam Distillation

Melting Point Determination Thin-layer Chromatography (TLC)

Polarimetry Vacuum Filtration

Table 1. The organic chemistry techniques found within the video library.

Figure 1. Sample of a script that was designed and incorporated into the Solubility video.

• Structured the sequence of information within the video:

• On-screen annotations and diagrams.

• On-screen diagrams.

• Content of voiceovers.

• Condensed and paraphrased information from the laboratory manual for students.

• Presented pertinent information to students regarding the technique or apparatus.

• Addressed common mistakes students make during laboratory periods.

Clarifying theory

 

(I) (III) 

(II) (IV) 

Figure 2. Stills from the Extractions techniques video with on-screen text annotations embedded 

within the video file. (I) Ethyl acetate and 1M HCl with neutral red (NR). (II) The NR indicator 

transferred to the organic ethyl acetate layer after the HCl was neutralized with an equivalent 

amount of 1M NaOH.  (III) 1M HCl and dichloromethane without any indicator present. (IV) 1M 

HCl and ethyl acetate without an indicator present.

• Presented demonstrations to clarify theory before students attended the laboratory 

session or complete reports.  Example: an indicator was used to help distinguish organic 

and aqueous layers within a separatory funnel when performing an extraction to 

introduce students to changes in solubility based on the pH of a solution (Figure 2) [5].

• Demonstrated elements within a technique that must be observed in order to execute the 

technique. Example: the heating chamber of the Mel-Temp was presented to students in 

the melting point determination video by filming through the eyepiece while heating a 

crystallized organic compound with a known melting point (Figure 3). 

• Established a foundation for laboratory concepts and theory that students can build upon 

while completing the course.

• Used the editing software to embed on-screen text to detail information that is also 

conveyed to students in voiceovers.

• Presented practical solutions to common mistakes that occur when navigating the 

learning curves of multiple techniques that may be abstract for students until repeated 

exposure occurs.

 
Figure 4. Example of a multiple-select question and feedback seen by students who selected distractors.

 

(I) 

(III) 

(II) 

Figure 5. Example of an ordering question. (I) Question as seen by students. (II) Diagram from the lab 

manual and the polarimetry video that was used to detail the pathway light takes through the apparatus. 

(III) Correct answer.

• Fifty-one questions were administered through four quizzes to reinforce the content of 

the videos.

• Improved students’ prelaboratory preparation by addressing techniques, theory, safe 

laboratory practices, and common mistakes made during laboratory sessions.

• Three question types used: Multiple-select, ordering, and multiple-choice.

• Students were required to complete the quizzes prior to attending their designated 

laboratory section.

• Questions incorporated elements presented within the videos while testing the students’ 

comprehension of the content within the video.

• Feedback was designed to guide students to return and reflect on course materials.

• Distractors in multiple-choice and multiple-select questions addressed common 

mistakes made by students (Figure 4).

• Ordering questions emphasized step-wise procedures that must be followed to correctly 

execute the technique or operate an apparatus (Figure 5).

• Detailed explanations of the necessary elements to correctly perform calculations were 

presented in the polarimetry video and then included as part of the corresponding quiz 

(Figure 6) .

• A video library of organic chemistry techniques was designed for students to use during 

the Fall 2021 academic semester in CHEM 351 (Table 1). 

• Four quizzes consisting of fifty-one questions were designed and assigned to students to 

reinforce the materials presented in the videos.

• The implementation of multimedia-based prelaboratory activities has been shown to be 

helpful to students’ learning [1].

• Video resources are becoming an increasingly common way of delivering 

supplementary educational resources to students, and without a pre-laboratory structure 

in place students will not prepare for the laboratory [2].

• Videos can help address all three domains of the meaningful learning model [3]:

• Address the affective domain by decreasing any potential anxiety or 

misunderstandings students have when attempting to learn how to execute 

techniques from written materials.

• Address the cognitive domain by helping students work towards understanding 

concepts presented to them.

• Address the psychomotor domain by laying a foundation that students can build 

upon as they increase their proficiencies with techniques and theories.

• Designing institution-specific videos which address the learning objectives of the 

instructors. 

• Developing theories about processes in the real world and investigating them beyond 

the classroom is a critical element of science learning [4].

Objectives
• Provide students with an additional resource to manage the learning curve in CHEM 351.

• Allow students to familiarize themselves with elements that they have never encountered 

prior to attending the lab.

• Assess student's understanding of the material within the videos through quizzes that 

were assigned as part of pre-laboratory preparations.

• Highlight areas where potential errors are associated with unfamiliar techniques and 

apparatuses.
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Combining elements for videos

• Animotica editing software was used to integrate separate elements into a cohesive 

interface for students within the videos (Figure 3). 

• Used close-up shots for elements that require the student’s attention while removing 

superfluous elements from view.

Figure 3. The elements incorporated together in the melting point determination video. (I) The 

Mel- Temp controls and digital readout. (II) Isolation shot of the temperature readout screen. (III) 

The view of the warming chamber through the eyepiece. (IV) A frame of the final footage as it was 

presented to students.

 

 

(I) (III) 

(IV) (II) 

Methods
• All videos were filmed in the StMU chemistry laboratory.

• Filming was conducted with a Nikon D5600 24.2 MP DX Pro DSLR with an AF-P DX 

18-55mm lens mounted to a Manfrotto 290 Xtra Alu 3-Section Tripod with 128RC fluid 

head.

• All footage was captured in 1080 and 60 fps with background audio disabled.

• Scripts were designed and used to guide design and editing of content within videos.

• Video editing was conducted with Animotica Video Editor and Movie Maker Pro.

• Videos were exported with Animotica at 1080p, 60 fps, and 20 Mbps.

• Videos were hosted on YouTube in the StMU Organic Chemistry channel.

• Quizzes administered through D2L as the techniques were introduced as a means of 

reinforcing material.

 
(I) 

(II) 
Figure 6. Example of a multiple-choice question. (I) Details of the specific rotation formula as were 

presented to students during the polarimetry video. (II) Question asking students to to apply the formula 

correctly.


