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Developing Pre-Laboratory Videos for Enhancing Student

Preparedness

Laboratory practicals are used throughout science and engineering education as it
allows students to undertake active learning and develop technical skills. It is
therefore important that students arrive to these sessions as prepared as possible
to maximise their learning potential. This paper analyses how student preparation
affects how prepared they feel to undertake a laboratory practical. It also
examines how pre-laboratory video material can affect this preparedness and
student marks. Data on student preparedness and preparation is collected via
surveys over three years of the same module. Data on video views and retention
are collected from YouTube. Findings indicate that students’ preparedness
increases with time spent preparing, up to a plateau level where further
preparation has little affect. Students who watch the pre-laboratory videos
increase their preparedness and also increase their assessment mark. Guidelines
for creating successful pre-activity videos have been developed and shown to be

effective.

Keywords: rich-media, chemical engineering, student preparedness, practical

work, practice based learning.

Introduction

Laboratory practicals are fundamental for any science or engineering related degree as
they allow for key skills to be learnt outside of the lecture theatre. Laboratory
experience allows the participant to take an active part in the learning procedure as the
student is required to apply both procedural and conceptual knowledge (Hofstein 2004).
This procedural and conceptual knowledge is stored in the long term memory and acts
as a type of filter for understanding different aspects of the laboratory session
(Germann, Haskins, and Auls 1996). It is therefore important that students are prepared
for these sessions to maximise their learning. However, there has been a growing trend
in academics who believe students are engaging less prior to and during preparation for

classes. Frequently students are getting lost in complex experimental protocol and



struggling in the laboratory as a result of inadequate preparation for practical sessions
(Adams 2009). A nine-year study by Leeds Medical School showed a number of
noticeable trends over this period (Whittle, Pell, and Murdoch-Eaton 2010). Due to an
increase in accessible technology, from year to year the increase in reported practice of
information technology (IT) skills has become evident. Unfortunately there was also an
observable decrease in the reported practice and confidence within the laboratory
(Whittle, Pell, and Murdoch-Eaton 2010). As a result of these worrying trends
throughout incoming university students, there has been a recent emphasis on

preparation for laboratory classes to ensure students maximise their learning.

Work was carried at the University of Leicester to examine ways of increasing student
engagement through low-cost pre-lab material via Blackboard, a virtual-learning
environment (Cann 2016). Although the quizzes had no contribution to their final grade,
the quiz completion rate was high at the start of the study, 79%. It was also seen that
students were undertaking several attempts to try to better their quiz marks, which is
most likely due to the students feeling the pressure to perform at the very early stages of
their higher education careers. It should be made clear that this is not to be generalised
for the entire duration of first year, but is potentially due to an increased amount of
effort in the first few weeks of university only. Literature confirms that students’ actual
performance in their first year of university usually falls short of what they expect to do
(Kuh 2004). The idea of early university anxiety resulting in an initial and somewhat
short-lived increase in student work rate is reinforced by the completion rate falling to
40%, which reflects the changing attitudes of students throughout the year as well as
changing workloads. Staff involved in helping run the laboratory module noticed an
increase in student preparedness as a result of engaging with the pre-lab material

(though only anecdotally).



A similar methodology was used at the University of British Columbia (Heinera, Banet,
and Wieman 2014). On implementing pre-class assignments with associated assessed
quizzes, they found the quiz completion rate to be 98.8%. These results confirm the
findings of Whittle and Bickerdike (2015) who investigated the effects of introducing
online pre-lab material at the University of Leeds. The results showed that those who
displayed a higher level of engagement with the pre-lab material (only missing one or
fewer tasks) performed better in the module overall than those who were poorly

engaged (missing three or more tasks), overall mark of 67.4% versus 55.2%.

The University of Tennessee investigated students’ perceptions on pre-class videos
followed by an assessed quiz (Long, Logan, and Waugh 2016). Over 90% said the pre-
class video helped with their knowledge of the topic and over 80% said the video helped
to prepare for this quiz; however, they suggested keeping the videos short and concise.
Marcell (2008) conducted a similar study and found that providing regular online pre-
class quizzes resulted in an increase in reading-related questions in-class. This result is
replicated by the work carried out by Deslauriers, Heiner, and Rieger (2012) and Urtel
et al. (2006) who found that students asked twice as many questions in the semester
which involved online quizzes compared to the semester which involved no online
quizzes — showing increased interest in the subject. In 2009 the University of California
introduced the idea of ‘Learn Before Lecture’ (LBL) into their teaching (Moravec et al.
2010), by providing some material in the form of pre-class videos or worksheets. In the
year which LBL was introduced, the average exam performance increased by 21%,
showing the effectiveness of successfully implementing pre-class exercises on student

performance.

ChemLabS was implemented in 2005 at The University of Bristol and involves a fully

interactive Dynamic Laboratory Manual (DLM) (Harrison et al. 2011, Harrison et al.



2015). The DLM contains videos and virtual instrumentation for pre-lab use followed
by online assessments. Students had a positive response to this material. Encouraging
students to engage with pre-lab material has eliminated time-wasting within the
laboratory with students trying to follow experimental procedures without fully

understanding what the experiment entails (Harrison et al. 2015).

It is clear that pre-laboratory material improves student learning and engagement, and
that rich-media material in this area could be very useful. However, there are gaps in
our understanding of how students use these materials and how this use affects their
preparedness for laboratory sessions. Therefore, this study uses a combination of data to

address the following questions:

e How do students interact with pre-laboratory videos?

Is there a difference in use between study videos and general skills videos?

Are pre-laboratory videos used after the sessions to help with assessments?

Do pre-laboratory videos have an effect on student preparedness and learning?

How does the amount of time of student preparation affect their preparedness?

The results presented here provide information on how students use pre-laboratory
videos and is used to create a set of guidelines to help generate high quality video
resources.

Although not focused on within this paper, it should also be mentioned that further
improvements to student preparedness and learning could be achieved be examining the
intended learning outcomes of the course and looking at the constructive alignment

between these and the activities undertaken.



Background

This study examines the effect of preparation and the use of the rich-media material
provided in a first year undergraduate laboratory unit delivered at a large Russell Group
UK university. The first year core chemical engineering laboratories are delivered
across semester 1 and 2 to all first year students. For this study we have collected data
on the course ran between October 2014 and April 2015, October 2015 and April 2016,
and October 2016 and April 2017. The course contained a cohort of 279, 284, and 254
first year undergraduate students respectively, with the majority of the students aged
between 18 and 20. Approximately 60% of the undergraduate students were British and
approximately 70% identified as male.

The undergraduate students were familiar with the use of technology giving their
familiarity and average score of 3.7/5.0 and with over 55% of the class having looked at

educational videos online before arriving at the university.

Course Design

For the first year laboratory unit each student undertakes 8 out of 12 experiments; 4 per
semester. The experiments are divided into key topics, mass transfer, heat transfer, and
transport. The topic of each experiment matches material taught within the other first
year courses; however, it is not aligned in time, meaning that some experiments are
undertaken before learning the theory in lectures, and some afterwards (Institution
2018) — see supporting information Table 1 for a full breakdown.

Each experiment is undertaken during a single lab session, and each lab session lasts 3
hours. Students undertake each experiment as a pair, and then the week after the
laboratory session students have to submit an individual marked assessment piece for
each experiment; each semester students have to produce two written 6 page lab reports,

one AQ poster, and one 10 minute interview. With data analysis and writing these



assessments are designed for about 7-8 hours of work. Feedback is given on the

assessment in time for the next laboratory session. Each experiment is support by a

demonstrator (often called Graduate Teaching Assistant), one demonstrator per 6

students. The demonstrators are there to help facilitate the students to help them if they

have any problems, and to make sure that students are carrying out the experiments

safely.

The preparation material for the laboratories consisted of three items:

1.

Course handbook available as both online and paper copies, which provided a
small amount of background theory to each experiment, the experiment
methodology/operating instructions, and objectives of the experiment.

Extra material available on blackboard for each experiment providing additional
information about the background and relevance to chemical engineering e.g. a
digitized book chapter, or a journal paper.

Laboratory study videos. These videos provided a summary of the context,
theory, experimental method, and learning outcomes of a particular experiment.
These videos were produced as animations with videos of laboratory equipment
with a length of 6-9 minutes each. These were not available during 2014-2015, 3
were available during 2015-2016 (1 in each set of 4 experiments), and 9 were

available during 2016-2017 (3 in each set of 4 experiments).

As well as the laboratory study videos there were 2 general skills videos available for

2016-2017. These were not related to any experiment, but were applicable to the

assessments for all experiments. These videos were on experimental errors, and plotting

data.



Method

Data Collection

To understand students’ use of the videos, data from YouTube analytics was collected.
This provided fine-grained data on the use of the videos including number of views,
retention (number of people watching at a given time in the video expressed as a
percentage of the number of people who start watching the video), demographics, and
device used. The videos were unlisted so were only accessed through the links in
Blackboard.

Surveys given to the students to access their use of the videos and their preparedness for
the laboratory sessions were used across the 3 years, the surveys were issued at the end
of the lab session on 1Pads which the students filled in anonymously before leaving; all
surveys received were complete and had self-consistent responses. The survey in 2014-
2015 was given to the students every other experiment (2, 4, 6, and 8) which led to 829
responses (74% completion rate); the survey in 2015-2016 was given to the students
every other experiment (2, 4, 6, 8) which led to 814 responses (72% completion rate);
and the survey in 2016-2017 was given to the students once at the end of experiment 4
which lead to 167 responses (66% completion rate) — The surveys can be seen as Figure

4 in the supporting information.

In order to clarify and understand the survey results, two focus groups were carried out
with the students, about an hour each, in 2017. The focus groups were carried out on a
voluntary basis, with students attending after a first year lecture. Fifteen first year
students took part in the focus groups (7 and 8) the makeup of which is believed to be
representative of the first year cohort (based on end of year exam marks). A facilitator

was used to guide the session and began with first explaining the reason for the focus



group, then asking the open-ended questions below; which were developed from the
survey results and YouTube data. The focus groups were recorded (audio only) so that
the facilitator didn’t have to worry about making notes during the sessions — all students
gave their permission for the session to be recorded. The following question would only
be asked once the conversation began to die down. The sequencing of questions
followed a similar style to that of the survey;

1) What do you normally do to prepare for the lab?

2) How do you watch the pre-lab videos?

3) Students seem to rewind parts of the video and watch again. What is the reason

for this?
4) In the survey only a small number of students felt 5/5 prepared. What is stopping

you feeling completely prepared?

Several demonstrators were also asked their thoughts on possible experimental
improvements and to highlight any common mistakes made by students. Useful
feedback from the demonstrators could be included for pre-lab materials; key questions
were:

1) Throughout this experiment, what do students struggle with the most?

2) What do you have to teach the students before the experiment?

3) Any changes/improvements you would make to the experiment material?

Statistical Analysis

All the data collected in this paper is statistically tested, providing confidence in
similarities and differences. For continuous data the normality of the distribution is
checked using the Lilliefors test. The null hypothesis is that data come from a normally

distributed population, where the null hypothesis does not specify which normal



distribution; i.e., it does not specify the expected value and variance of the distribution;
this means the critical values are lower than the one-sample Kolmogorov—Smirnov test,
thus are more stringent. If the distributions are normal then the student z-test is used, if
the distributions are not normal then a two-sample Kolmogorov—Smirnov test is also
used with the z-test to provide added confidence.

For data from Likert scales normality is not checked as the 7-test provides good
statistical representation regardless of distribution and number of samples (Norman
2010, Sullivan and Artino 2013). All #-test results are presented as a probability of

likeliness of coming from the same distribution, p, for readability.

Results

Rich-Media Material Use

The number of video views for the study videos was very consistent over the whole of
the laboratory module; each week the average number of views per student was about 2.
This was also consistent across the two years that the videos were available to the

students, and was also consistent across the different videos.



Table 1 shows the average number of weekly views per student broken down per
semester to check if there is any difference in the student views. The distribution of the
data is not normal (fails the null hypothesis for Lilliefors test with p < 0.0001), and the
data shows that there was no difference in use between any of the semesters, based on
statistical testing. As the data is not normal it has been tested with a Kolmogorov—
Smirnov test which produces a minimum value of p = 0.93 for pairs tested. Repeating
with a #-test provides p values lower than the Kolmogorov—Smirnov test, but still show
there is no difference between the samples — the value of p would have to be less than
0.1 for them to be statistically different at a 10% confidence interval'. This is interesting
as it means that even in semester 2 when the majority of the theory for the experiments
has been covered in other courses, students are still watching the study videos. As there
is no statistical difference between the video use in the different semesters, then a global
average can be taken as 2.02 with a standard deviation of 0.28.

The students were asked how many times they viewed the study videos both before and
during/after the laboratory session (via a survey given in Semester 1 2016-2017), there
was also an option for students to select that they had undertaken an experiment which
did not have a video. This distribution can be seen in Figure 1; it is clear that there were
more video views before the experiment than during/after. The average number of
views before the experiment was 1.9 while the average during/after the experiment was
0.9%. This total number of views is higher than that seen using the YouTube data ;
however, it is less than 1 view per student higher, this is most likely due to natural

inflation, i.e. if one week a student has 1 view and another week has 2 views, they

' A two-factor ANOVA without replication produced p = 0.83 for the 4 semester
simultaneously, also agreeing with no difference between them.

? For the case of calculating these averages the option of 5 or more is taken as 5.



would fill in 2 views on the survey as 1.5 views is not an option. Also, some of the
students watch the videos together, which means that each students watches the video
once, but the recorded YouTube value would be one. This means that two thirds of the
views by the students are before the laboratory session, but over 50% of the students are
also watching the study videos after the laboratory session to remind themselves of the

information.

Figure 2 shows the link between the number of video views before the session and the
number of views during/after the session. Although the views during/after the session
were fewer than before the session it is clear that several of the students who opted not
to watch the video before the session watched it later (due to the non-zero value for the
students who selected zero views before the session).

This viewing behaviour is different to the behaviour seen for the general skills videos.
In this case instead of a steady number of views, there is a drop off with only a minimal
number of views by the fifth week (third experiment); this is due to the general skills
videos being applicable to all the experiments and the students practicing the skills
during the assessments. Thus students only re-watch the videos if they feel they need to
enhance their skills.

As well as the number of views it is important to look at the retention of students
watching the videos, as this is linked to how much of the video the students actually
viewed. Figure 3 shows the variation of the retention with time through the videos. It
can be seen that there is a different behaviour in the viewing patterns between the study
videos and the general skills videos. For the study videos the retention is high
throughout, with some areas of over 100% retention. This means that some of the
students must have rewound the video to re-watch sections again, even though, on

average, students were watching them twice.



The high retention rate could be due to unintelligible content and therefore students
having to rewind and re-watch as a result of this. Alternatively the high retention rate
could be due to students deeming particular sections to be of importance and hence re-
watching to ensure a good understanding. The feedback from students during the focus
group with regards to the reason for rewinding was split between both options. The
students believed the first minute of each section, and especially the first minute, to be
“a key section” and therefore decided to re-watch to establish a full understanding.
Students also commented that the background theory section in most of the videos was
too densely packed with content and therefore resulting in “foo much information in a

small amount of time” meaning they had to rewind these parts.

The general skills videos have a much lower retention across the whole video with a
drop in viewers right at the start. This is similar to viewing behaviour seen by Gillie et
al. (2017) where they comment that the first few moments of the video can cause
viewers to exit the video or skip forward. This is most likely as they are not linked to a
particular activity. . The study videos have an average retention much higher than
expected for a general video as found by Rodgers, Mabley, and Garforth (2017); this is
highly likely due to the fact that they are very focused on the experiment the students
must undertake. The general skills videos fall pretty much on the trend found by
Rodgers, Mabley, and Garforth (2017), meaning that the retention is around the value

expected for general educational videos based on the length of the video.

Rich-Media Material Effectiveness

It is very clear that the students use the rich-media material both before and during/after

the laboratory session. The main uses of the videos are before the laboratory session; as



was the aim, but does this use have an effect on their preparedness for the experiment
they will undertake and on their learning during the experiment?

Students were surveyed during the laboratory sessions about how prepared they felt for
the experiment they were undertaking. Figure 4 shows the distribution of this score, out
of five, given by the students — with five being very prepared. Two base lines were
available for this comparison; the first was the laboratory sessions in 2014-2015, Figure
4(a), as no video material was available during this year; the second was the
experiments during 2015-2016 which had no videos, Figure 4(b). The scores given here
have been compared in Table 2 and the average value and standard deviation are very
similar; a t-test on the distributions shows that they are not statistically different. To see
if the preparedness of the students increases if they have watched the videos, the
distribution given from students who said they watched the videos, Figure 4(c), can be
compared to both this base line and the distribution from the students who said they
didn’t watch the videos, Figure 4(d). Table 2 has the comparison of the average values
and the similarity t-test, in both cases there is no statistical significance of the
distributions being the same. Thus it can be inferred that watching the videos before the
laboratory sessions makes the student feel more prepared for the sessions. It should also
be noted that the standard deviation of the preparedness score for the students that did
watch the video is lower, and looking at the distributions, no students who watched the
video gave a score of 1 out of 5, and most of the 2°s were also eliminated. This shows

that the videos are a useful tool for the students who felt the least prepared’.

? It should be quickly noted that simply adding the distributions for “watched” and “not
watched” produced a distribution that is statistically different with a higher average score

than the “video not available” distribution.



As the students felt more prepared for the experiments with videos it is important to see
if this had any effect on their learning during the experiment. The only data available
during this study that may provide information on this is the marks for the assessments
the students undertook after each experiment. For the 2015-2016 year the ratio of the
assessment marks for the experiments that had a video compared to those that didn’t is
1.09 with a ratio of the standard deviations of 0.82 (p < 0.0001). This suggests that there
is an increase in learning by the students when they have the video to watch and a
reduction in the range of marks. It is also useful to compare the scaled marks achieved
in 2015-2016 (mostly no videos available) to 2016-2017 (mostly videos available). To
scale the marks, the average from the laboratory unit has been divided by the average
mark for the other units in the first year, this removes any cohort bias effects, and the
same process is carried out for the standard deviation. This produces:

2015-2016: 1.03 with a standard deviation ratio of 0.52.

2016-2017: 1.06 with a standard deviation ratio of 0.52 (p < 0.0001).

Thus there is some improvement in the marks of the students when there are more

. . 4
videos available™.

Effect of Preparation

The students were surveyed, in Semester 1 2016-2017, on the amount of time they
prepare for an individual laboratory session before they arrived in order to see if this
increased their preparedness for the experiment. The distribution of results is shown in
Figure 5. More than a third of the students said they spend over 30 minutes preparing

for the laboratory session beforehand, with only a small percentage of students spending

* The mark for the 2014-2015 cohort cannot be compared since for 2015-2016 the learning

objectives and assessment mark sheets were completely redesigned.



no time or less than five minutes preparing for each session. The number of students
spending more than 30 minutes preparing for a laboratory session seems low; however,
this is how the students anonymously recorded their preparation time. This could be due
to students relying on time at the start of the laboratory sessions to prepare, and should
be examined further.

The preparation time can be compared to the number of video views to see if people
that spent longer preparing are simply watching the videos more times, or if they are
undertaking other preparation as well. The average number of views of the videos per
student increases as the student preparation time increases. Taking the average video
length to be about 7 minutes, then it can be shown that as the preparation time increases
the amount of time the students are preparing by not watching the videos increases, with
an increasing percent of the time not spent watching the videos.

The distributions of student preparedness were classified according to the selected
preparation time, Table 3. The average level of preparedness prior to the practical
session increases with the amount of time spent using the pre-laboratory resources. A t-
test analysis of the pairs was run, and it was found that the only two results that were
significantly different from each other were at the 5 to 10 minutes, and the 10 to 20
minutes. This shows that through this region of preparation there is a change in the level
of preparedness of the students. Figure 6 shows the average level of preparedness
plotted against the amount of time spent preparing for the laboratory. Students who did
not spend any time preparing for the laboratory session beforehand felt more prepared
than students who spend less than about 7 minutes preparing for the material; this
region can be thought of as a “Realisation Drop”. This result can be explained by
comments provided by students at the focus groups that there is a large amount of

information needed for the experiments some of which is complicated. This could have



resulted in the students feeling less prepared for the laboratory session due to them now
being aware of what they did not understand in the material, as compared to students
who never viewed the pre-laboratory material.

During the middle region, i.e. from about 5 to 25 minutes, there is an “Active Gain” in
the preparedness of the students, this shows that they are spending time understanding
what they need to do; watching the videos and reading the laboratory handbook. After
about 25 minutes there is very little gain in the preparedness level of the students as
they reach a “Confidence Plateau”, i.e. their preparedness level is limited by their own
confidence and the quality of the material. This implies that a much larger time spent on
the pre-laboratory material may not be entirely effective.

This profile is similar to that seen due to the Dunning—Kruger effect (Kruger and
Dunning 1999), but with preparation time rather than ability. It links to the fact that
students who have not prepared overestimate their ability.

It should be noted here that although preparation time is an important factor for student
preparedness, and there is obviously a link between the two, the time spent preparing
isn’t the only important part of preparation. The preparation activity undertaken is also
important to the preparation and although the videos provide information for the
students, active student learning could include the preparedness of the students, e.g.
taking notes in a lab book. The students who spend longer preparing have more time on

average to undertake other activities over just watching the videos.

Guidelines for pre-laboratory videos

The data collected for this paper and information collected from focus groups with
students and the teaching assistants for the laboratory allows the generation of some
guidelines for the production of pre-laboratory videos to achieve maximum effect,

Table 4.



Using the guidelines in Table 4, a new video was created and given to a test group of
students to access its quality — an outline of the content can be seen as table 2 in the
supporting information (Authors 2017). Table 5 shows the results of a survey given to
the test group about the new video and its comparison with the same questions asked

previously about the original videos.

Conclusions

A model has been created for student preparedness, showing how their preparedness
changes with the amount of preparation they have carried out. There are three regions;
the “Realisation Drop”, where the preparedness drops over short times; the “Active
Gain”, where the preparedness increase over time; and the “Confidence Plateau”, where
more time spent preparing has very little effect on the preparedness level. This model
can be used to benchmark strategies of pre-activity materials to allow comparison of
their usefulness for students. Material developed for pre-laboratory use needs to have a
strong link between it and the learning objectives of the experiments. Good pre-
laboratory materials would have a small realisation drop, so that it is accessible to
students and not too information dense at the start to put students off; a steep active gain
region, so that the students can learn the key material in a short period of time; and a

high confidence plateau, so that the students are a prepared as possible.

This study has shown that videos used for pre-laboratory preparation are successful,
increasing not only the preparedness of the students but also the marks gained in their
assessment. Guidelines for the creation of pre-laboratory videos have been provided and
tested showing an improvement in the video quality and usefulness. Activities such as
marked pre-laboratory quizzes and marking lab-books should help to increase student

preparedness for sessions. Further studies should focus on the type and quality of the



preparation undertaken by students, and link this to the marks gained by the students.
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Table 1. Average weekly views of each video per student separated by semester,
including the standard deviation. The probabilities are created from the #-test as this

produces the lowest p values (so most conservative).

Semester 1 Semester 2
5 . 2.08 £0.24 2.02 £0.30
2015-201
g p=0.64 &
(@) (@]
I 2.01+£0.34 1.96 +£0.26 I
2016-2017 = R
p=0.74




probabilities of similarity of the mean of the distributions.

Table 2. Average preparedness scores, the standard deviations, and the t-test

2015-16
2014-15
No Video | Watched | Not Watched
Average 3.31 3.37 3.83 3.06
StDev 1.08 0.95 0.76 1.07
p 0.26 <0.0001
p <0.0001




Table 3. Average preparedness scores, the standard deviations, and the t-test
probabilities of similarity of the distributions for students with different preparation

time.

Preparation time / min

0 <5 5-10 | 10-20 | 20-30 >30
Average 2.33 1.67 | 224 | 296 3.8 3.40
StDev 0.58 071 | 097 | 0.98 0.69 0.76
p 0.18 0.03 0.39
p 0.09 0.17




Table 4. A set of guidelines to consider when producing future pre-lab videos and

reasoning behind the chosen guidelines.

Guideline

Reason

(1) Split the video into clear sections: e.g.
learning objectives, background theory,
useful equations, relevance etc.

e Makes the video easy to follow and
students can quickly find necessary
sections.

e Survey feedback shows videos are not
watched as much after laboratory sessions
therefore the video must include content
that can be utilised outside of labs.

(2) Include a sufficient amount of background
theory early on in the video: Assume that
most students are watching the video with
no prior knowledge on the topic.

e Sets the scene for the rest of the video,
students think of the first minute as the
most important.

e Those experiments that are carried out
early on in the year are usually completely
unfamiliar to students.

e “It is important for students to have some
idea of the theory before entering the
laboratory. Completing a practical without
understanding the fundamental concepts is
meaningless”’ — Lab-demonstrator.

(3) Show images of the apparatus when
describing the experimental procedure.

e “Experimental instructions without
images of the apparatus is like trying to
learn a computer game without seeing
the game controller” — Student.

(4) Keep the video concise and straight to
the point: Do not pack the video with too
much content, and only include necessary
information. Keep the terminology clear,
and explain key concepts.

o “Current videos contain too much
information in a small amount of time” —
Student.

o “If a lot of unfamiliar words are used it
makes the video difficult to follow and
not user-friendly” — Student.

e Too much content results in students
having to re-wind and re-watch.

e Videos should be concise and clear
(Long, Logan, and Waugh 2016)

(5) Ensure the video narrator speaks clearly
but not too quickly — normal
conversation pace.

e “As an international student, I find the
current videos easy to follow as the
narrator speaks very clearly”- Student

¢ Information should be delivered at an
appropriate pace (Long, Logan, and
Waugh 2016).




(6) Include a “Feedback from o “Itis beneficial for students to make

Demonstrator” or “Things to Remember” mistakes, but certain mistakes can be
section. This section makes the students very time consuming in an already time-
aware of the common, time-consuming limited session” — Lab-demonstrator.

mistakes made within the laboratory.




Table 5. Scores for the new and old videos.

quality of the video?

. Old Videos .
Question Average Score New Video
How useful is this 'video as pre-lab 490 430
material?
How much did this video help with
your knowledge of this particular 4.04 4.50
topic?
How easy is the video to follow? / 4.50
How would you rate the overall / 430




Figure 1. Variation of the number of video views (a) before the laboratory session and

(b) during/after the laboratory session.

Figure 2. Average number of views during or after the laboratory session versus the

number of before session views (5 represents 5 or more views).

Figure 3. Retention versus time through video for (a) three example study videos and

(b) the two general skills videos.

Figure 4. Histograms of the preparedness score given by the students. 5 is very
prepared, 1 is not prepared. (a) 2014-2015 score with no videos (829 responses), (b)
2015-2016 experiments with no videos available (518 responses), (¢) 2015-2016
watched the video (242 responses), (d) 2015-2016 did not watch the video (54

responses).

Figure 5. Variation of the preparation time for laboratory session from 167 responses.

Figure 6. Variation of the average preparedness score with time spend preparing for the
laboratory session, data taken from Table 3, with the time for each range taken as the

arithmetic mean of the range. The black line is to guide the eye and is not a data fit.
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