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(by faculty) or with the assistance of visual media professionals. 



 

 2

Short student feedback surveys from both institutions indicate 
that students find the videos to be an effective tool in their 
education. Most students felt they were better prepared and 
more confident about their experiments after watching the 
videos. 

Introduction 

Laboratory experiences are vital components of a post-secondary chemistry 
education. Laboratory work allows for the development of observational, 
problem-solving, inferential and technical (manipulative) skills.1,2 Furthermore, 
the reinforcement and exploration of chemical theory through physical 
manipulations is a fundamental aspect of most chemical laboratory courses. The 
laboratory setting is a means to present material in a different format from lecture 
and expose the students to new skills. Information presented to the students in the 
laboratory setting generally consists of a pre-laboratory exercise/assignment, a 
laboratory lecture and then the completion of an experimental procedure using 
instruction written in a laboratory manual. Efforts have been made to maximize 
students’ learning potential by introducing new education tools and adopting new 
technology.3-7 In the chemistry departments of both Simon Fraser University 
(SFU) and Vancouver Island University (VIU), video technology was 
independently introduced into our laboratories through the development of 
instructional videos, that can be classified in five broad categories: Laboratory 
Techniques, Laboratory Safety, Experimental Procedure, Instrumentation, Theory 
and Calculations. The videos are predominantly used to enhance the pedagogical 
strategies currently used in our courses. These videos were created with the intent 
of improving students’ laboratory learning experience through the introduction of 
educational technology. Although the projects at SFU and VIU were 
independently conducted, a comparison of the collected data showed common 
results.  

The use of educational technology in our laboratories should serve a distinct 
pedagogical goal.8 Educational goals often drive pedagogical approaches 
including those which make use of educational technology.9 As educational 
technology is not employed in a standardized way in higher education, the 
challenge is in raising awareness of how educational technology might facilitate 
the achievement of educational goals.10 For an educational technology 
intervention to move from experiment to common practice, an instructor must 
perceive it adds some value to their work.11 

Educational technologies have the potential to transform the ways in which 
educational experiences are conducted. An emerging model for using educational 
technology called the “flipped” or “inverted” classroom suggests that content 
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transmission happens outside of the classroom. In this model, students watch 
video recorded lectures online and then come to class to discuss and practice the 
content further. This model promotes a more active learning environment in the 
classroom and has been demonstrated to result in better student performance.12 

Despite the promise, the use of educational technologies remains largely 
unexploited. A recent report commissioned by the Bill and Melinda Gates 
Foundation sought to explore instructors’ experience working with educational 
technology. Most instructors in the study indicated a familiarity with 
contemporary educational technologies including an awareness of some of the 
potential benefits but fewer had adopted educational technologies in their teaching 
practice.9 Notable barriers to experimentation include a feeling that innovative 
teaching goes unrewarded. Instructors also reported that the time and effort 
involved to use educational technology was not incentivized. Furthermore, some 
instructors may feel uncomfortable learning or using new educational 
technologies.   

Stable and ongoing funding to directly support the development of 
educational technologies is a highly unlikely prospect. Thus, other motivating 
factors should be explored to entice instructors into developing stand-alone 
learning resources. We propose three potential benefits resulting from the creation 
of video resources to support the chemistry curriculum. The videos are a reusable 
digital resource, they offer an effective pedagogical approach to present safety 
and relevant content to students, and provide a means to collect data to inform our 
teaching practice.       

Reusable digital resources  

Visuals developed in a class or laboratory setting are subject to variation each 
time when they are produced on a chalk or whiteboard. Furthermore, they are 
wiped away as the board is cleaned and generally not captured for further use or 
access. While the development of digital multimedia visuals can take a significant 
amount of time, these visuals can be shared and replicated easily for use by many 
students on demand. Being electronic resources they are also easy to edit, 
manipulate or customize as needed. Over time a library of these visual teaching 
materials can be built up, providing an ongoing resource for instructors and 
students.  

While there is a compromise between the time invested creating an online 
video resource and how many students are impacted by that resource, once the 
resource has been created it can be reused, adapted and shared effortlessly. This 
saves preparation time in the future, and the resource is available for use by 
colleagues or future instructors. 
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Effective pedagogical approach 

As an additional tool used to educate students, instructional videos enhance 
core methods of instruction. As students learn at different rates and with different 
preferred methods, these videos provide another means to engage students. 
Students are able to review the material on their own time, with the option of 
replaying, rewinding and controlling the flow of information. Rather than 
delivering this content in the laboratory, face-to-face time can then be used to 
allow students to question and practice what they learned through the videos. 
Students can be given time to consider, practice and reflect on the material on 
their own time and subsequently bring more significant questions to the laboratory 
for discussion. Valuable laboratory time can then be used to discuss problems or 
issues with the content, allow hands-on usage of instruments and equipment, and 
practice technique or skills collaboratively. In this way students are given 
significant ownership of their own learning, rather than trying to keep up with the 
content delivery in the laboratory. Furthermore, control is granted to students who 
feel they are doing well with the material and can choose not to use the videos. 
Building the transmission of content into educational technology video resources, 
which are reviewed outside of the classroom, may also provide opportunities for 
more student discussions within the laboratory.  

Data informed practice 

Conventionally, instructors would not have opportunity to track students and 
their access to resources, or lack thereof, which occurs outside of the classroom 
or laboratory. Consequently, there would be no way for an instructor to know 
definitively if a student had accessed a required reading prior to laboratory period. 

Students who access instructional videos generate activity data as they move 
through online systems. Web analytics can be used to track the access of resources 
and videos watched. If a user is logged in while viewing a video, one can view 
their individual progression as they interact with resources and assessments. This 
data can be used to speculate which concepts are proving most difficult for 
students based on user activity. 

Additionally, instructors may make use of web analytics to track how 
students are using materials and plan interventions or changes to the lessons. Web 
analytics data can provide a view to observe which students have accessed videos 
online. These analytics may expose students who are not engaging with the 
resources and provide opportunities for intervention and support.  
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Development of Laboratory Videos 

Within the chemistry departments of both Simon Fraser University (SFU) 
and Vancouver Island University (VIU) faculty members saw the opportunity to 
create instructional videos to assist student learning. The approach taken to 
produce these videos, the challenges encountered and the pedagogical aspects of 
the videos will be investigated. 

The development and production of instructional videos follows a basic 
structure that applies to both in-house produced videos (VIU) and video created 
by visual media professionals (SFU) (Figure 1). 

The first step in this process is to identify which learning outcomes or 
laboratory topics would benefit from a video tutorial. Reflection on the learning 
outcomes and expected literacies of the laboratory course is an important 
preliminary step towards the production of quality laboratory videos. Instructors 
should take into consideration all aspects of the laboratory experience to ensure 
that all desired outcomes are addressed while avoiding duplication or unnecessary 
overemphasis of certain outcomes/skills. This includes information spanning pre-
laboratory (before the laboratory period begins) preparation, during the laboratory 
and post-laboratory (after the laboratory period has ended).  

Existing student knowledge and common misconceptions should be 
examined to help guide the design and flow of the video material. After a topic 
has been chosen, the writing of a script helps ensure a clear, concise message is 
presented in a logical order. The process of filming and recording begins by 
setting up the required equipment or glassware, followed by the actual recording 
of techniques or screen capture. Video recording may be performed 
simultaneously or separately from audio recording. It is critical that both 
processes are done at the highest possible quality to extend the shelf-life and 
appeal of the videos produced. Editing and merging of the recorded video and 
audio should be performed to further enhance the production quality of the videos. 
Finally, the finished videos should be published to a reliable delivery system 
which all students can access, regardless of the device or operating system they 
chose to use. 
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Ide Identify learning outcome/topic 
requiring a video 

Consider student knowledge/common 
misconceptions 

Write a script,  
Set-up required equipment/glassware 

Record live action/screen capture 

Record audio/voice over 

Edit and merge video and audio 

Publish finished video  
 

Figure 1. Flow chart used in the development of instructional videos 

Vancouver Island University (VIU) 

The development of the VIU video series was supported by a modest 
“Learning Innovation and Enhancement in Teaching (LITE)” grant from the 
Vancouver Island University Centre for Innovation and Excellence in Learning. 
All aspects of the instructional video development chart (Figure 1) were carried 
out by primarily one faculty member with the assistance of laboratory technicians 
and students in the filming of live-action demonstrations. Live action was 
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recorded with a high-definition flash memory camcorder and audio voiceovers 
were recorded using a high definition USB microphone. Video and audio editing 
were performed using the freeware software Active Presenter13 and Audacity.14 
Some additional editing was performed using Windows Live Movie Marker 
(Version 2011)15 and Adobe Premiere Elements 9.16 Videos were published using 
VIU’s Kaltura based video media repository (VIUtube) and embedded into 
course’s learning management system (LMS) Desire2Learn.17 

Simon Fraser University (SFU) 

The development of the SFU video series was supported by four “Teaching 
and Learning Development Grants” from SFU. The first four steps of the 
instructional video development chart (Figure 1) were carried out by our 
Lecturers, specifically those listed as co-authors of this manuscript. We developed 
the ideas for the videos, worked together to finalize the script and “shots” required 
and had input on the final edits of the videos. With the support of the “Teaching 
and Learning Development Grants”, we were able to contract out to a private 
video production company the filming, audio/voice over and final editing of the 
videos, though we worked with them on each step of the process. The video 
production company also developed two videos using whiteboard animation. The 
final product was posted by SFU on an internal YouTube channel and the link 
was either provided to the students through email or embedded into LONCAPA18 
or Canvas,19 which are course learning management systems used by these 
courses. 

Categories of laboratory videos developed 

A benefit of instructional videos is the versatility in their applications. The 
videos developed at SFU and VIU can be grouped into five general categories, as 
listed below with the complete list of videos shown in Table 1: 

 
1.     Laboratory Techniques 
2.     Laboratory Safety 
3.     Experimental Procedure 
4.     Instrumentation 
5.     Theory and Calculations 
 
In general the instructional videos were used as an additional or supplemental 

tool in presenting the material to the students. The students were instructed to 
view the videos prior to commencement of the experiment where the material 
would be implemented. The videos were used in conjunction with other 
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instructional methods, such as pre-lab lectures and reference material written in 
the laboratory manual. All videos developed at VIU were used as supplements to 
the existing laboratory manuals and pre-laboratory instructional briefings for the 
courses: Chemistry Fundamentals I and II (CHEM 140 and 141/142) Engineering 
Chemistry (CHEM 150) and Organic Chemistry I and II (CHEM 231 and 232).  

 
Table 1. Instructional videos developed at SFU and VIU 

Laboratory 
Technique 

Disposable pipettesa  How to use a burettea 
Separation by flotationa Weighinga 

Pipettinga Titrationa,b IR KBr methodb 
Vacuum filtrationb IR nujol mull methodb IR thin film methodb 
Melting pointsb Volumetric glasswareb Performing a distillationb 
Gas chromatography 
preparation and useb 

Column chromatography 
demonstrationb 

One solvent 
recrystallizationb 

Preparing an NMR sampleb Polarimetryb 
 

Laboratory Safety Fume  hooda Glove boxa 
Schlenk linea Gas cylindera 

Lab orientation and 
safety Vol. 1b 

Lab orientation and 
safety Vol. 2b 

Globally Harmonized 
System (GHS)b 

 

Experimental 
Procedure 

Chromium Acetate 
Hydratea 

Collection of H2 gas over 
waterb 

 

Instrumentation Agilent 6890 GC-MSa Using a viscometerb 
STA-6000 (thermal 
analysis)a 

Flame atomic 
spectrometera 

UV-Vis (Spec 20) 
use/theoryb 

pH meter calibration and useb  
  

Theory and 
Calculations 

 Concentration cellsa Dilutionsa 
 Unit conversionb Precision and accuracyb 

Distillation theoryb Experimental errorb Organic lab calculationsb 
TLC theoryb Stoichiometryb Significant figuresb 
Gas chromatography 
theoryb 

Column chromatography 
theoryb 

Plotting a calibration 
curve in Excelb 

Processing an IR 
spectrum using 
Omnic softwareb 

Liquid-liquid extraction 
theory and 
demonstrationb 

 

Interpreting an IRb Recrystallization theoryb  
a SFU, b VIU 
 
At SFU the videos were employed in the following courses: General 

Chemistry and Laboratory I (CHEM 121), General Chemistry Laboratory II 
(CHEM 126), Introduction to Analytical Chemistry (CHEM 215), Inorganic 
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Chemistry Laboratory (CHEM 236) and Advanced Inorganic Chemistry 
Laboratory (CHEM 336). 

Except for the “Separation by Flotation” video, the Laboratory Techniques 
videos developed at SFU are used in a dedicated Laboratory Technique 
experiment developed for CHEM 126. The experiment makes use of the videos 
in addition to PowerPoint slides, hands on practice, a laboratory technique 
manual, as well as instructor demonstrations. This approach to teaching laboratory 
techniques, via a Laboratory Techniques experiment has proven quite effective.20 
The Laboratory Technique experiment allowed us to probe the method of 
instruction preferred by students and this is discussed in the Evidence of Success/ 
Student Usage section below. 

The Instrumentation videos developed at SFU are different as they were not 
used as an additional tool to enhance other methods of instructions, rather to 
replace one. These videos were developed for a second year analytical chemistry 
laboratory course (SFU: CHEM 215). The approach taken in this course was to 
have the videos replace the instructions on the use of the instruments written in 
the course laboratory manual. Prior to the experiment, students are required to 
view a video and write out the experimental procedure on the proper use of the 
instrument. It has been found, that with this approach students arrive to the 
laboratory more prepared to complete the experiment. The student feedback on 
this use of the Instrumentation based videos has also been positive and will be 
discussed below.  

Evidence of success/Student Usage 

While video technology has been examined as an instructional resource in 
chemistry laboratories since the 1970’s there have not been many studies that 
examine the students’ consumption and activity data.7,21-23 Preliminary studies 
have compared videotaped chemistry laboratory demonstration effectiveness to 
written instruction with respect to cognitive understanding and manipulative skill 
ability. Kempa and Palmer found that students who were taught manipulative 
laboratory skills by recorded video demonstration on a television set showed 
superior performance compared to students who received only written 
instruction.22 This study demonstrates students may benefit from visualization of 
laboratory techniques, but does this translate to student success in a modern 
context? Students today may, or may not, choose to consume available streaming 
video resources using a variety of devices (computers, mobile devices etc.) for a 
variety of purposes - before, during or after their laboratory periods.  

A study by Teo et al. examined the use of video demonstrations of laboratory 
procedures for Year 1 Inorganic and Year 2 Organic Chemistry courses at 
Nanyang Technical University.24 The authors used web-browser and smartphone 
application delivery systems to replace their traditional pre-laboratory briefings 
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with demonstration videos followed by pre- and post-laboratory discussions 
during the laboratory period. The effectiveness of this method was examined 
qualitatively by performing interviews with students and observing their 
performance in lab. The authors suggest that undergraduate students developed a 
better understanding of the theory of the laboratory steps, and were more 
confident performing procedures, resulting in faster progress through the 
laboratory objectives.24  

A recent study at VIU was conducted to assess laboratory video tutorial 
student usage quantitatively in general chemistry labs, to assess if laboratory 
video tutorials based on modern technology aides student learning.17 A series of 
live-action and screencast videos were created to supplement existing methods 
(lab manual and in-laboratory instruction) of conveying safety, theory and 
techniques in the first year chemistry courses Chemistry Fundamentals I (CHEM 
140) and Engineering Chemistry (CHEM 150). The authors then used web 
analytic tracking functions including Google Analytics and video streaming 
server analytics data to obtain quantitative usage data, while surveying student 
and faculty for qualitative feedback. With a student sample size that began at 229 
and decreased to 184 by the end of the semester, individual videos were played 
between 33 to 122 times during the semester, with a mean value of 63 plays. Of 
the total number of plays, the mean percentage which were watched to completion 
(playthrough ratio) for all videos was 68.6%.  

Server data enabled the visualization of student viewing habits throughout 
the semester, as represented by the plot of video resource page views per day 
(Figure 2). This plot supports that students used the video resources to prepare for 
assessment with a noticeable spike in pageviews during the week of laboratory 
examinations (week 13). Student survey results from 78 voluntary respondents in 
CHEM 140/150 during the Fall 2013 semester, indicated students chose to access 
laboratory video tutorials (66%) throughout the course. In addition, the majority 
of students who watched the video tutorials felt they gained a deeper 
understanding of the laboratory materials (83%) and had more self-confidence 
entering their weekly labs (88%) (Table 2). This study suggests that students find 
value in using video tutorials to prepare themselves for weekly laboratory 
experiments and to review for examinations. It further supports the qualitative 
findings of Teo et al.24 
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Figure 2. Number of video tutorial pageviews per week during the Fall 2013 
semester for CHEM 140/150 (VIU). (*  No lab session, #  No applicable video 

for this lab) 
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Table 2a. Summary of student survey for CHEM 140/150 (VIU) 

1. How helpful were the video tutorials? 
Very helpful Slightly helpful Not at all 

helpful 
Did not 
watch them 

 

51% 15% 0% 33%  
 

2. Did you experience any technical issues while viewing the videos? 
Yes always Yes sometimes No not at all  Only on 

certain 
devices 

 

0% 12% 81% 8%  
 

3. What are the reasons you watched the video tutorials? (Check all that apply)  
To prepare 
before lab 

Help answer 
post-lab 
questions 

Prepare for 
lab 
quiz/exam 

Other  

94% 31% 50% 12%  
 

4. People use video tutorials in many ways. Which is the single best 
description of how you typically used the video tutorials? 
Watched entire 
video: start to 
finish 

Watched 
sections looking 
for information 

Browsed 
around 

Re-
watched 
segments  

Went to 
specific 
points to 
review 

77% 15% 2% 4% 2% 
 

5. Rate your level of agreement with the following statement: I have a deeper 
understanding of the lab material because of the instructional videos. 
Strongly agree Agree Neutral Disagree Strongly 

Disagree 
12% 71% 13% 2% 2% 
 

6. Did you feel more confident in the lab having watched the instructional 
videos before attending lab? 
Strongly agree Agree Neutral Disagree Strongly 

Disagree 
27% 61% 12% 0% 0% 
 

7. If you did not watch certain tutorial videos, what are the reasons? (Check all 
that apply) 
Confident with 
material already 

Forgot Not enough 
time 

Technical 
problems 

Other 

36% 48% 48% 4% 4% 
 
a Data taken from Reference Error! Bookmark not defined..  



 

 13

The effectiveness of the Laboratory Technique videos used in CHEM 126 
(SFU) was investigated through a voluntary online student feedback survey 
(Table 3) of the students enrolled in the course in the spring 2016 semester. Of 
the 195 students enrolled in the course, 56 completed the survey.  

Table 3. Summary of student survey for CHEM 126 (SFU) 

1. Did you watch any of the instructional videos?   
Yes No    
98% 1%    
 

2. How helpful were the instructional videos? 
Very helpful Somewhat 

helpful 
No at all 
helpful 

  

41% 57% 2%   
 

3. The technique of "Manual Titrations" was presented to you in four 
different ways. Please list the following methods of instruction in order of the 
most effective (1) to the least effective (4). 
 1 2 3 4 
PowerPoint slides 11% 34% 34% 21% 
Instructor demos 46% 18% 18% 18% 
Reading the 
manual 

7% 27% 34% 32% 

Watching the 
videos 

29% 30% 21% 20% 

 

4. Rate your level of agreement with the following statement: I have a deeper 
understanding of the lab material because of the instructional videos. 
Strongly agree Agree Neutral Disagree Strongly 

Disagree 
13% 70% 16% 1% 0% 
 

5. Did you feel more confident in the lab having watched the instructional 
videos before attending lab? 
Strongly agree Agree Neutral Disagree Strongly 

Disagree 
36% 45% 16% 3% 0% 
 

6. In your opinion, should the use of instructional videos in the lab be 
expanded? 
Yes No    
86% 14%    
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The results of the CHEM 126 student survey on the use of the Laboratory 
Technique videos (Table 3) showed surprisingly similar results to the questions 
asked in the VIU survey (Table 2). To the statement “Rate your level of agreement 
with the following statement: I have a deeper understanding of the lab material 
because of the instructional videos”, in both surveys 83% of the respondent either 
chose “Strongly agree” (12% vs. 13%) or “Agree” (71% vs. 70%). A strong 
majority of students in both surveys (~85%) also chose “Strongly agree” (36% vs 
27%) or “Agree” (45% vs. 65%) to the statement “Did you feel more confident in 
the lab having watched the instructional videos before attending lab?”. The SFU 
study showed that a strong majority of the students found the videos to be helpful 
and thought that there should be an increased use of the Laboratory Techniques 
videos in the course. 

The instructional videos were developed to be an additional tool that can be 
used to engage the students with new material and this is reflected in the student 
survey. For one of the techniques covered in the Laboratory Technique 
experiment in CHEM 126 (SFU), the information is provided to the students using 
four methods.Error! Reference source not found. Our survey examined which method of 
instruction the students preferred for the technique of manual titration. The 
students were exposed to the material by: (1) watching a demonstration by the 
instructor during the laboratory technique experiment, (2) watching a video on 
manual titration before the experiment, (3) reading through a PowerPoint on 
manual titration during the experiment and (4) reading the Laboratory Technique 
manual during the experiment. The student results (Table 2) shows that their 
preferred method of instruction was watching the instructor perform a 
demonstration on the proper methods of the technique. This was followed by 
viewing the instructional videos, then the PowerPoint slides and finally referring 
to the technique manual. This reiterated that students still prefer to learn face-to-
face with the instructor, but that the instructional videos were preferable to 
PowerPoint slides and the laboratory manual. 

Comments provided by the students on the Technique videos include “It's 
hard to visualize how things will look when set up without the videos, especially 
at the beginning of the course. They provided a sense of relief”, and “It allows 
students to observe described procedures in action, providing clarity that could 
otherwise be lost in wording”. Previous feedback comments included “The 
technique videos were very helpful because they showed exactly what we had to 
do or not do. I could watch it as many times as I needed and I was able to retain 
the information better than from just a document” and “The videos were an 
excellent resource. I referred to them before many labs and they were a great study 
tool for the practical midterm.” 

The effectiveness of the Instrumentation videos used in the analytical 
laboratory course (SFU: CHEM 215) was investigated through a voluntary online 
student feedback survey (Table 4) of students enrolled in the spring 2016 
semester. Of the 64 students enrolled in the course, 11 completed the survey.  
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Table 4. Summary of student survey for CHEM 215 (SFU) 

1. Did you watch any of the instructional videos?   
Yes No    
100% 0%    
 

2. How helpful were the instructional videos? 
Very helpful Somewhat 

helpful 
Not at all 
helpful 

  

36% 64% 0%   
 

3. In this course the experimental procedure is presented to you in two ways, 
either provided in the lab manual or through instructional videos. Please 
indicate which method you find more effective in preparing you for the 
experiment. 
Reading the procedure in 
the lab manual 

Watching the procedure in 
the instructional videos and 
taking notes 

 

36% 64%  
 

4. Which method of experimental procedure delivery do you prefer? 
Reading the procedure in 
the lab manual 

Watching the procedure in 
the instructional videos and 
taking notes 

 

55% 45%  
 

5. Did you feel more confident in the lab having watched the instructional 
videos before attending lab? 
Strongly agree Agree Neutral Disagree Strongly 

Disagree 
18% 55% 18% 9% 0% 
 

6. Rate your level of agreement with the following statement: I have a deeper 
understanding of the lab material because of the instructional videos. 
Strongly agree Agree Neutral Disagree Strongly 

Disagree 
9% 45% 18% 18% 9% 
 

7. In your opinion, should the use of instructional videos in the lab be 
expanded? 
Yes No    
82% 12%    

 
The feedback from the CHEM 215 student survey on the Instrumentation 

videos (Table 4) provided insight into the use and effectiveness of these videos. 
All the students thought the videos were either “Very helpful” or “Somewhat 
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helpful”. A majority of the students felt that using the videos to explain the proper 
use of the instrumentation was a more effective method than reading the steps in 
the laboratory manual, though if given the choice between the two methods the 
results were almost split. This was not unexpected as the replacement of the 
instruction in the laboratory manual by the videos meant the students no longer 
had access to step by step instructions, rather they had to develop them. Although 
developing the steps allows for a deeper understanding of how to operate the 
instrument, it requires less effort to simply read the instructions.  

The success of the CHEM 215 videos is seen in the majority of students (73% 
and 52% respectively) who felt more “confident in the lab having watched the 
Instructional videos before attending lab” and had “a deeper understanding of the 
lab material because of the instructional videos”. Over 80% of the respondents 
support the “use of instructional videos in the lab be expanded”.  

Comments provided on the use of the Instrumentation videos include “I do 
better with visual learning so seeing the actions in progress is more effective for 
me as a student to learn about than reading instructions in the manual”. Previous 
collected feedback comments include “I have found the demonstration videos 
made for the analytical chemistry experiments to be very helpful. They have made 
the lab procedures more comprehensible and easier to do in the laboratory” and 
“The videos prevented a lot of confusion when I came to lab. I felt more confident 
about performing the experiment with the machine to be used”. 

The effectiveness of the Laboratory Safety and Experimental Procedure 
videos used in the advanced inorganic laboratory course (SFU: CHEM 336) was 
investigated through another voluntary online student feedback survey (Table 5) 
of the students enrolled in the spring 2016 semester. Of the 26 students enrolled 
in the course, 12 completed the survey. 

The results of the survey of the students in Chem 336 (Table 5) of the use of 
the Laboratory Safety and Experimental Procedure videos highlighted the strength 
of the traditional education methods routinely used, but also the effectiveness of 
the instructional videos. A strong majority of the students (92% and 83%) felt that 
an instructor demonstration is more effective in preparing them for the 
experiments, and 83% and 67% of the students preferred the laboratory 
demonstration over the instructional video. 

When the role of the instructional video by itself was examined, its 
effectiveness became evident. A strong majority (75%) of students thought the 
instructional videos were helpful, with 83% strongly agreeing or agreeing with 
the statement “In general did you feel more confident in the lab having watched 
the instructional videos before attending lab”. The same result was obtained for 
the statement “Rate your level of agreement with the following statement: I have 
a deeper understanding of the lab material because of the instructional videos.” 
 



 

 17

Table 5. Summary of student survey for CHEM 336 (SFU) 

1.  Did you watch any of the instructional videos?   
Yes 100% No 0%  
 

How helpful were the instructional videos? 
Very helpful Somewhat 

helpful 
Not at all 
helpful 

  

75% 25% 0%   
 

2. The instructions on the safe use of the Schlenk line, fume hood and gas 
regulator were presented to you in two ways: (1) the instructor/TA demo and 
(2) the Instructional videos. Which method did you find more effective in 
preparing you for the experiment? 
Instructor demo Instructional videos   
92% 8%  
 

3. Which method of experimental procedure delivery do you prefer? 
Instructor demo Instructional videos  
83% 17%  
 

4. The instructions on experimental procedure for the Cr Acetate experiment 
were presented to you in two ways: (1) the instructor/TA demo and (2) the 
Instructional videos. Which method did your find more effective in preparing 
you for the experiment? 
Instructor demo Instructional videos  
83% 17%  
 

5. Which method of experimental procedure delivery do you prefer? 
Instructor demo Instructional videos  
67% 33%  
 

6. In general did you feel more confident in the lab having watched the 
instructional videos before attending lab? 
Strongly agree Agree Neutral Disagree Strongly 

Disagree 
50% 33% 17% 0% 0% 
 

7. Rate your level of agreement with the following statement: I have a deeper 
understanding of the lab material because of the instructional videos. 
Strongly agree Agree Neutral Disagree Strongly 

Disagree 
25% 58% 17% 0% 0% 
 

8. In your opinion, should the use of instructional videos in the lab be 
expanded? 
Yes 92% No 8%  
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The success of the CHEM 336 videos is supported by the 92% of the students 
who felt that “the use of instructional videos in the lab [should] be expanded”. 
Comments provided by the students included “they were great”, “I think it’s great, 
they are short and concise“ and they liked the fact that “the videos can be replayed, 
so steps can be reviewed [for] better visualization of the lab and apparatus going 
to be supplied”.  

 

Challenges and successes of developing instructional videos 

Through the successes and setbacks experienced in the development of the 
instructional videos at SFU and VIU, and the feedback from students, some “best 
practice” methods emerged. Students reported that videos that are short, clear and 
concise are the most effective. Students prefer videos that are 2-3 minutes long 
and focused on a single topic that is clearly explained.  

The quality of the audio and video was also important to the students. Videos 
that have high resolution recording, high quality audio, and a simple cinematic 
style with quality video production resonate most with students. The sound of the 
voice and speaking style of the narrator needs to be considered when developing 
the videos. The audio on the initial videos developed at SFU have all been re-
recorded, as the original voice was found to be too monotone and the source of 
most of the negative feedback from the students. The videos are now narrated in 
a more engaging speaking style. This change has received positive feedback from 
students. The videos should also include closed captioning in order to increase 
accessibility of the videos to the hearing impaired and English as a second 
language students. 

Students also prefer to see videos that are true to what they will experience 
in the laboratory. There is a sense of familiarity if the videos are filmed in the 
same laboratory space with the same equipment that the students will use. Videos 
developed by an institution also allow for the content to be tailored to the specific 
expectations of the institution.5  

A large amount of effort is required to develop these videos; therefore steps 
should be taken to promote their sustainable use. All colleagues who instruct the 
course(s) which use the videos should be consulted to ensure their satisfaction in 
the product and their support for using them. Care should also be taken to avoid 
any information that will date the video, thus decreasing its “shelf-life”. Popular 
catchphrases, colour schemes, and sound effects that maybe associated with a 
specific time should be avoided. This may “age” the video and decrease its appeal 
in the future. Content specific information, such as course and semester codes, 
dates, times and page numbers should be avoided as these details can change with 
updates to the course.17 
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Conclusion 

The laboratory videos developed in the chemistry departments of both SFU 
and VIU have been shown to be an effective tool in improving our students’ 
laboratory learning experience. Videos were developed which cover five main 
categories and were used in first, second and third year courses. Most videos were 
developed to enhance existing teaching methods, while one series of videos was 
used to completely replace the standard method. On average 87% of SFU students 
surveyed thought the use of laboratory videos should be expanded. The majority 
of the students from both universities (76%) felt that they had a deeper 
understanding of the experiment/theory due to the videos, with a similar amount 
(79%) indicating that they felt more confident about the experiment having 
watched the instructional videos. Our study also highlights that many students 
prefer the traditional methods of learning the material face-to-face in the 
laboratory setting, but that the instructional videos are a valuable resource that 
they can use in their discovery and review of the material. Instructional videos 
should not replace conventional teaching methods, but do provide another 
effective tool that can be employed as we strive to better educate our students. 
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