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ABSTRACT

This quasi-experimental study examines the effect of short instruction videos on students’
business statistics learning. Two hundred and thirty-one Dutch students attended 6-week
online seminars on Business Statistics. One hundred and nineteen students were in an
experimental group, and 112 in a control group. Students in the experimental group
watched short instructional videos and studied online quizzes at their own pace. In the con-
trol group, students followed teachers’ instructions throughout the seminars. It was found
students watching short videos significantly outperformed those following teachers’ virtual
instruction. Short videos were especially useful for those who were good at math. The
research sheds light on the design of hybrid learning, particularly for business statistics edu-
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cation at the university level.

HIGHLIGHTS

e A quasi-experimental research to examine the effects of short instructional videos on stu-
dents’ statistics learning performance vs. the virtual lectures with teachers.
e Evidence of the benefits of short videos in statistics education for students who are good

at math.

e Practical experiences sharing for designers of instructional videos.
e Recommendations for creating short instructional videos in higher education.

Introduction

Shifting to online-only education during the Covid-19
pandemic has challenged teachers to redefine their
didactic methods and explore an effective way to engage
students in distance learning. Meanwhile, it is witnessed
that videos have replaced texts as university students
were obsessed to watch TikTok online, a social medial
app to share short videos. Instructional videos provide
an important method for teachers to build a learning
environment that features high-quality instruction
(Kunter & Voss, 2013). A plethora of empirical studies
has highlighted the advantages of online instructional
videos, such as students’ increased learning motivation
and effectiveness (Marchionini, 2003), attention to the
learning content (Clifton & Mann, 2011), and better
preparation for exams (Kay, 2012).

However, prior studies yielded inconsistent results
regarding what kind of instructional videos can help
students learn effectively (Henderson & Schroeder,
2021). Furthermore, we contend that the effects of
instructional videos may differ according to subject and

learner. Additionally, we have noticed that the applica-
tion of instructional videos is rarely examined in statis-
tics courses in higher education, despite the fact that
statistics and statistical literacy are particularly essential
in rapidly changing and increasingly competitive busi-
ness environments, as stressed by Garfield and Ben-Zvi
(2007). The current research was driven by online-only
education during the Covid-19 pandemic, comparing
the effect of short instructional videos and real-
time virtual classes with teachers on students’ statistics
learning. The main research question is stated as: Will
short instructional videos help students learn business
statistics better than teacher-centred virtual seminars?
In the study conducted by Haughton and Kelly (2014),
they found that the hybrid courses of introductory busi-
ness statistics are sustainable and attractive to university
students. However, further understanding of employing
short instructional videos in an online-only learning
environment is required.

The remainder of the this study is organized as fol-

lows. To begin, we present a brief overview of
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previous research related to instructional videos and
statistical learning. Based on the previous research
findings, we developed our research hypotheses. Next,
we detail the methodology and research findings. To
conclude, we highlight our contributions to the appli-
cation of instructional videos in educational practice.

Literature review

Data accessibility has increased dramatically over the
last decade, making statistics more important (Carver
et al., 2016). With the high demand for statisticians in
today’s global job market, statistics training programs
in higher vocational education have grown signifi-
cantly in size in the past two decades (Manyika et al,,
2011). However, business schools are lagging behind
in responding to this demand, and teachers often
underestimate the need for innovation in their teach-
ing methods (Horton & Hardin, 2015). According to
Moore (1997), statistics instruction and curriculum
should be reformed to emphasize the synergy between
content, pedagogy, and technology. Nevertheless, he
cautioned statisticians to remember that we teach “our
subject, not the tool,” (pp. 135) and that we must
select the appropriate technology for student learning,
rather than using the software that statisticians use,
which may not be pedagogically sound (Chance, Ben-
Zvi, Garfield, & Medina, 2007).

In teaching introductory statistics, there is a pressing
need for innovative didactical approaches (Cobb, 2007).
In a study that analyzed the impact of the reform move-
ment, Garfield (2001) found that many statistics teach-
ers are trying to align their courses with technological
innovation. Alternative learning environments using
instructional videos, such as flipped classrooms and
hybrid courses are gaining popularity (Carver et al,
2016). According to Fiorella and Mayer (2018), instruc-
tional videos refer to multimedia product that presents
visual and verbal materials to convey knowledge and
can be viewed online. Thanks to YouTube, Khan
Academy, and various MOOC platforms, a wide range
of online courses on statistics learning are available,
shedding light on traditional classroom-based statistics
education at universities. The unexpected Covid-19
pandemic forced education practitioners to consider
how they can utilize instructional videos to keep stu-
dents’ sustained motivation and boost their learning
achievement in an online-only learning environment.

Craig and Friehs (2013) compared two types of
online instructional videos for biology students: one
used animation and one used text and static images.
They found that students who watched the animated

videos outperformed their counterparts. Apart from the
positive research findings, some researchers have noted
that online video lectures may not help students better
than live lectures. In experimental research on univer-
sity students’ macroeconomics learning, Figlio, Rush,
and Yin (2013) found a very trivial effect of online
instructional videos. Chen and Wu (2015) stated that
inappropriate video types may result in poor learning
performance. They examined the effects of three
instructional video types: lecture capture, picture-in-
picture, and voice-over presentation method. Their
research revealed that the former two types outper-
formed the latter one, and the voice-over presentation
requires the highest sustained attention and cogni-
tive load.

Despite the inconsistent evidence for the benefits of
online instructional videos over in-person instruction
(Driscoll, Jicha, Hunt, Tichavsky, & Thompson, 2012),
there are compelling reasons to continue using them
under the prerequisite that they are well-designed. To
begin with, instructional videos are beneficial for stu-
dents who are following lectures that deliver informa-
tion to a large group, such as mass lectures (Forster,
Maur, Weiser, & Winkel, 2022) where there is limited
room to detect and rectify individual students’ miscon-
ceptions. Second, instructional videos can be viewed
multiple times (Carmichael, Reid, & Karpicke, 2018),
and this is particularly useful for weak students and
those who tend to put off studying until the exams
(Gilboy, Heinerichs, & Pazzaglia, 2015; Schmidt,
Wagener, Guus, Keemink, & van der Molen, 2015).
Finally, from a practical perspective, more universities
are encouraging instructors to use instructional videos
to either replace or supplement classroom-based lec-
tures because of their long-term affordability and the
growing availability of video producing and editing
technologies (Merkt, Weigand, Heier, & Schwan, 2011;
Seo et al., 2021).

From past evidence-based research, we have identi-
fied several instructional design principles that may be
useful in guiding the design of online instructional
videos (Henderson & Schroeder, 2021). For example,
some research focused on the communication of vid-
eos, such as employing dynamic text to highlight the
conversation with learners (Ginns, Martin, & Marsh,
2013), or presenting the instructor’s face throughout
the video (Guo, Kim, & Rubin, 2014). Some research
looked into the video structure, such as inserting
pop-up quizzes within the video (Lee & Lai, 2017), or
connecting videos with a forum to foster more online
discussion (Street et al., 2015). Researchers examined
the length (Guo et al., 2014), the combination of



visual and verbal aids (e.g., Mok, 2014), and the feed-
back strategies (Guo & Reinecke, 2014) of instruc-
tional videos. Previous research indicated that
different types of instructional videos can result in
varying results for learners. Considering the aforemen-
tioned principles, the present research focuses on
short instructional videos with animation, which are
shorter than 4 min.

Hypotheses development

Short instructional videos vs. real-time virtual class
Seaton, Bergner, Chuang, Mitros, and Pritchard (2014)
found that students currently spend the majority of
their study time watching videos. Lancellotti, Thomas,
and Kohli (2016) conducted quasi experimental
research with 479 students in their marketing classes.
They prepared 75 video modules which lasted 4 to 6
minutes. After comparing students who watched the
short instructional videos with those from the previous
semesters, they found a significant improvement in stu-
dents’ marketing exam grades, and they further pointed
out that the short videos allowed students to focus on
those difficult concepts and review them repeatedly. In
a study of MOOC video engagement, Guo et al. (2014)
studied 6.9 million video-watching sessions from four
MOOC courses and noted that video length is the most
significant indicator of students’ engagement. To aug-
ment the effect of in-person lectures in electrical engin-
eering, Martin (2016) investigated tutorial videos of
short to medium duration (2-15min). He concluded
that short and well-edited videos enjoyed the highest
frequency of access, viewed by students with both high
and low lecture attendance. Some researchers indicated
that short videos of <6 min are much more engaging
than long videos. In the review study on online instruc-
tional videos at Kaltura, an open-access digital
library of videos for higher education, Hibbert (2014)
advised breaking up longer lectures into several 4-
min segments.

Finally, in the research by Varao-Sousa and
Kingstone (2015), two lecture formats were studied,
live and prerecorded videos. Students were asked to
report their learning experiences after following both
types of lectures. The findings revealed that the pres-
ence of a lecturer is crucial for students’ learning
engagement, knowledge acquisition, and retention,
and this presence cannot be fully replaced by instruc-
tional videos. Regarding online instructional videos’
effect on memory performance, they claimed that stu-
dents tend to retain less content knowledge because
live lectures are more interesting and motivating for
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students to follow. During the Covid-19 pandemic,
most higher education institutions have been required
to deliver online instruction. It is debatable whether
lecturers should be required to present live online
courses or use instructional videos to replace the lec-
turers. On the one hand, the teaching duties are com-
pulsory for lecturers. On the other hand, the previous
research has provided ambiguous findings. Therefore,
we formulate our first hypothesis as follows:

H1: Regarding the learning performance of
Business Statistics, students who follow the short
instructional videos will perform differently compared
to those who follow real-time virtual classes.

Mathematical and language skills

There are two types of statistics courses in modern
higher education. One treats statistics as a curriculum
major, and the other one is connected with other dis-
ciplines, such as business, biology, engineering, or
medical science. The latter relies more heavily on real
data analysis and interpretation. Early in 1994, Jon
Kettenring (CATS, 1994, pp. 5-9) pinpointed the
industrial demand for nimble problem-solvers as
using real-world data.

Taking Business Statistics as an example, the general
learning objective is that students should be able to
recognize problems in business practices and use col-
lected data to resolve the problems through an investi-
gative process. Afterward, students should be able to
interpret and contextualize the results. Nonetheless,
some content is considered complicated (Legaki et al,,
2020) and makes it difficult for students to stay moti-
vated to learn (Craighead, 2004). To successfully
achieve the learning objective, students’ mathematical
skills and language proficiency are crucial.

Firstly, it requires students’ mathematical skills and
numerical understanding of the data. Cobb (2007)
coined the tedious calculation process in statistics as
“a tyranny of the computable” (p. 10) which is still
essential even when computers are believed to share
many calculation tasks. It remains challenging, how-
ever, to teach students to understand statistics through
mathematics, partly because some undergraduates’
understanding of mathematics is not sufficient enough
to join a statistics course (Gould, 2010). It has been
found that there is a negative relationship between
math experience and statistics anxiety (Forte, 1995).
Since the instructional videos can be repeatedly
reviewed, they may benefit those who are weak in
math more than those who are good at it. Winch and
Cahn (2015) looked into the relationship between stu-
dents’ learning performance in quantitative courses
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and the use of supplemental videos. In their study, the
video tutorials received a high participation rate and
were found effective in terms of students’ learning.

H2: There is a positive interaction effect of students’
math performance and the use of short instructional
videos on business statistics examination performance.

In addition to processing and calculating data,
Business Statistics emphasizes data analysis as well
(Cobb, 1992). It requires students to have certain lan-
guage proficiency to comprehend complex business
problems and interpret the findings (Kros & Rowe,
2016). According to Gould (2010), a challenge for
modern statistics education is to go beyond the rote
procedure of using formulas and emphasize the
understanding of problem context because data are
more than just numbers. They are “numbers with a
context” (Cobb & Moore, 1997, pp. 801). From action
research in English writing classes, Ginting, Syafitri,
Nehe, Manullang, and Tarigan (2019) discovered that
instructional videos with animated storylines boosted
students’ learning motivation and kept them concen-
trated on English writing. For students who are not
good at English, short instructional videos may help
them understand the business problem effectively.
Thus, our third hypothesis is stated as below.

H3: There is a positive interaction effect of stu-
dents’ English performance and the use of short
instructional videos on business statistics examination
performance.

Methodology
Participants and procedure

A quasi-experimental study was conducted in a business
statistics course at the Dutch University of Applied
Sciences. The first-year students of the bachelor’s pro-
gram had learned fundamental mathematics and they
needed to complete the six-week long Business Statistics
course which was offered in the second semester.

Due to Covid-19, the school and other Dutch uni-
versities had to provide all lectures online. 231 stu-
dents from ten classes attended all 6 weeks of online
lectures on Business Descriptive Statistics. Classes were
randomly assigned to an experimental group (five
classes, N=119) and a control group (five classes,
N=112). The average age of the students was
19 years. Students were informed that the instructional
methods may differ among classes.

In the Covid-era adaptation of the course, all
students were required to first participate in a weekly,

1-h online mass lecture to learn basic concepts and
theories of business statistics. After the mass lecture,
students joined the virtual seminar to practice what
they had learned. The mass lecture took 1h while the
weekly virtual seminar lasted up to 2h, with an aver-
age of 1.5h over 6 weeks. The virtual seminar was
guided by statistics teachers for each class.

There were two versions of the virtual seminars.
The students in the experimental group seminars were
asked to watch four or five short videos, each lasting
an average of 2min. Based on the learning goals of
each weekly seminar, some seminars contained four
videos while some contained five. Following each
video, an online quiz consisting of eight to twelve
questions was offered. Students could watch the vid-
eos at their own pace. They had the option of skip-
ping or reviewing certain parts of the videos. In the
last 15 min of the virtual seminar, the statistics teacher
showed up to collect questions from students and
explain the answers.

In the control group, the traditional classroom-
based instruction was shifted online. The statistics
teacher guided students throughout the virtual sem-
inar. First, they went through the concepts of the
mass lecture together, then the teacher taught students
how to solve the quiz questions one by one. The ques-
tions were the same as the ones given to the experi-
mental group. The process for the control and
experimental groups is depicted in Figure 1.

This study enlisted the help of five statistics teach-
ers. Three of them taught classes from both experi-
mental and control groups. One instructed a class
from the experimental group, while the other taught
two classes from the control group. The instructional
procedure was clearly explained to both parties, and
the teaching content was kept the same. All students
took a 1.5-h online exam on business statistics in the
8th week. The exam consisted of nine open-ended
questions that required students to demonstrate the
problem-solving process.

Instrument

The statistics teachers of this subject used Vyond, an
internet program for creating animated videos, to cre-
ate a total of 24 short instructional videos. Each video
matched a topic covered in the mass lectures. The
content was identical to what statistics teachers dem-
onstrated in their weekly virtual seminars in the con-
trol group. Each video was about 2min long.
To attract students’ attention in the online-only learn-
ing environment, the videos included quite a few vivid
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Ten first-year classes of Introductory Business Statistics
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All students’ English and math grades were collected as covariates.
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Structured Interviews ‘
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Figure 1. Working procedure of control and experimental groups.
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Figure 2. The interface of one short instructional video.

animated images. In each weekly seminars, students
were asked to watch four or five short videos that
were related to the topic of the mass lecture. All
classes in the experimental group have watched the
same amount of videos. Figure 2 shows an interface
of one example.

(?é

abd 9

Data collection procedure

The course was offered in the second semester for the
first year bachelor students who have just had some
foundation knowledge of business operations. Their
math and business English grades were retrieved from
the previous semester. All teachers have more than 10
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years experiences of teaching statistics, and the course
materials were developed by these teachers together.
During the 6-week data collection procedure, we had
regular communication with the statistics teachers
from both experimental and control groups in order
to check whether the class attendance and students’
learning engagement were comparable. The teachers
also exchanged their experiences of using short videos
and instructing students in virtual seminars. Such
kind of communication largely minimized the vari-
ation of teaching quality between experimental and
control groups.

Measures

To measure whether students in the experimental
group performed differently as students in the control
group, we collected students’ grades on the exam in
the 8th week. The general linear model was used
while students’ exam grades were taken as the
dependent variable. Moreover, we also retrieved stu-
dents’ math and English exam grades from the previ-
ous semester. They were used as the covariates to
measure the interaction effect between groups and the
math and English skills.

Structured interviews

After the exam, we invited volunteer students from
the experimental group to take part in online struc-
tured interviews. Twenty-five students accepted the
invitation to participate in our interviews, with 17
females and eight males. Among them, eight were
German students, and 13 were Dutch students. The
other four students came from Bulgaria, Italy, and the
United Arab Emirates. The interview consisted of
eight questions centered on the aspects of the short
instructional videos they valued the most. Twenty-one
students mentioned that they have followed almost all
weekly mass lectures. All of them followed the weekly
practice lectures and watched the short instructional
videos. Their contributions help us better understand
how short instructional videos might be used in edu-
cational settings.

Findings
Descriptive analysis

The grades of students’ math and English exams
were used to determine whether the control and
experimental groups were assigned at random.
Both exams were held in the first semester, around

Table 1. Means and standard deviations (in parentheses) for
the measures.

Control group Experimental group

Mean
N Exam performance N Exam performance difference
Math 96 5.79 (1.97) 103 6.20 (1.97) —0.42
English 103 6.39 (1.03)* 113 5.89 (0.91)* 0.50*
Business 112 5.58 (2.16)* 119 6.16 (2.14)* —0.58*
Statistics

*indicates significant difference at 95% confidence level.

three months before the statistics course. The math
exam measured students’ basic calculation abilities,
and the English exam assessed their reading com-
prehension. Table 1 presents the results of the
descriptive analysis.

Looking at the math scores, it seems no significant
difference between the students in the control and
intervention groups, #(197) = —1.491, p=0.14. This
indicates that students came to these two research
groups with similar math abilities. However, the ana-
lysis of English skills showed that students in the con-
trol group had a significantly better command of
English than those in the experimental group, #(214)
= 3.76, p < 0.05.

In the second semester, the Business Statistics
course was offered to the first-year bachelor’s stu-
dents. After 6-week intensive teaching for both control
and experimental groups, 231 students attended an
online exam in the 8th week. To ensure the validity of
the online exam, we installed an online invigilation
system. A total of twelve professional invigilators were
invited to watch the exam process remotely. Exam
questions were also selected at random from pools of
four or five similar questions of the same difficulty
levels. As a result, the likelihood of potential students
defrauding was greatly reduced. The exam grades for
both control and experimental groups are shown in
Table 1.

Effect of short instructional videos

According to the first hypothesis, in the final statistics
exam, students in the experimental group may per-
form differently from students in the control group.
The independent sample ¢-test indicated that students
from the experimental group achieved significantly
higher grades than those from the control group,
t29) = —2.05, p =0.042, Cohen’s d=2.15. Our
hypothesis is confirmed that short instructional videos
have a significantly positive effect on business statis-
tics learning.

Our structured interviews with 25 students showed
that the short instructional videos were especially
helpful for them to understand the basic statistical
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concepts and the calculation process. The most prom-
inent benefit of short videos is that they are easy to
follow. They indicated that to understand the abstract
statistical concepts thoroughly or memorize the calcu-
lation steps, they replayed the videos frequently. In
the weekly mass lectures, although the concepts, theo-
ries, and calculation process were clearly explained
and demonstrated, these were ephemeral, and the
average length of the mass lecture recordings was
around 70 min. Students found it too long to review
the entire length.

Joe who scored above 8.0 in the business statistics
exam, added, “the instructional videos helped me a
lot, and they were more helpful than the mass

lectures.” Sanne who got 6.2 in the statistics exam,
praised the effort put in by all these short videos. She
mentioned that she was not confident at the begin-
ning of the course because she was frustrated in most
numeric subjects, but the short videos helped her
understand the concepts very well and she was able to
conduct data analysis independently. Five interviewees
further expressed enthusiasm for short instructional
videos like this in other subjects like financial
accounting and economics, etc.

Looking into students’ attendance at the online mass
lectures, we noticed there was no statistically significant
difference between the control and experimental
groups,  *(4r—s, N—219) = 0.76, p =0.99. Receiving
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short instructional videos didn’t seem to stop partici-
pants from attending the weekly mass lectures.

We further checked the frequency of replaying the
online recordings of mass lectures and found that the
students in the control group watched the mass lec-
tures significantly more than those in the experimen-
tal group, t(229)=2.39, p=0.018. On average, students
in the control group reviewed the mass lectures 4.15
times while students in the experimental group have
watched it 2.50 times before the exam. It is not diffi-
cult to understand because students in the control
group didn’t have access to the short instructional
videos. They had to go over the recordings of mass
lectures again to prepare for the exam. However, we
discovered that the highest frequency of replaying
mass lecture recordings happened in Week 5 and
Week 6, which may be too late for students to catch
up on the learning content.

Short instructional videos and math skills

Because the short videos are easy to watch numerous
times, it was hypothesized that students who are weak
in math may benefit more from them than those good
at math. The General Linear Model was used to test if
there was an interaction effect between students’ math
performance and their groups. Students’ math exam
grades were used as the covariate, and a statistically
significant interaction effect was found, F(1, 199) =
6.08, p=0.015, 112 = 0.03, as shown in Figure 3. H2
was supported at the 95% confidence level. We cate-
gorized students’ math grades into three categories,
those who scored below 5.5 (insufficient grades at
Dutch system), those who scored sufficiently but
below 8, and those who score above 8.0. For each cat-
egory, we compared their statistics exam grades
between experimental and control groups. For those
who were weak in math, there was no significant dif-
ference, ts)=0.009, p=0.99. For those who scored
between 5.5 and 8, there was no significant difference
either, t9s)=0.752, p=0.45. But for those who were
good at math, we noticed that those in the experimen-
tal group scored significantly higher than those in the
control group, t;33y=2.32, p=0.03. It seems that short
instructional videos may provide better support to
students who are good at mathematics.

Short instructional videos and English skills

We also assumed that students with limited English
skills would benefit more from the short instructional
videos. However, in this quasi-experimental research,

we noticed that students in the control group outscored
students in the experimental group at the outset. In the
follow-up analysis, the interaction effect between
English and the group was not significant, F(1, 216) =
0.40, p=0.53, n* = 0.002, as seen in Figure 4.
Therefore, H3 which states a positive interaction effect
of students’ English grades and the use of short instruc-
tional videos, was not supported.

Discussion and conclusion

The current study was conducted during the Covid-19
pandemic when all Dutch universities were forced to
go online. Teachers have tried a variety of instruc-
tional strategies to improve student’s learning per-
formance in an online-only educational context. Short
videos, such as those on TikTok, are attracting young
people born after 1996, referred to as Generation Z,
all around the world (Khlaif & Salha, 2021). As a
result, in the last 2 years, more emphasis has been
placed on exploring the instructional values of short
videos in higher education.

Focusing on whether short instructional videos
can help students learn statistics better than virtual
classes with teachers, we designed the current quasi-
experimental research. After 6 weeks of mass lectures
and weekly seminars, it was found that students who
watched short instructional videos significantly outper-
formed those who attended the virtual seminars with
teachers. Based on our interviews with participants, we
found that short instructional videos of 2min or less
can effectively keep students focused on the learning
content. Students are also motivated to work on the
quiz questions to test their knowledge immediately after
watching the short videos. This setting has also engaged
them more actively with the video content, which is
instrumental to their knowledge acquisition (Seo et al,,
2021). This conclusion corroborates the findings of ear-
lier research that students’ engagement with instruc-
tional videos is the key to their academic achievement
(e.g., Soffer & Cohen, 2019).

Furthermore, we found that the short instructional
videos are particularly beneficial for those who are
good at math. They are able to achieve higher grades
in the statistics exam than those follow the traditional
class instruction. However, there is no interaction
effect between short videos and students” English level.
One plausible explanation is that the level of English
required in first-year students’ statistics courses is not
very high. All of the descriptions of the problem con-
text or interpretations of the results are written in
plain English. Future research should look into



whether short instructional videos can help students
who are weak in English learn high-level statistics.

Moreover, due to the limitation of the school’s
online education system, we could not retrieve stu-
dents’ visiting records of the short instructional vid-
eos. It is difficult for us to know the frequency of
replaying these videos and map the relationship
between learning engagement while video watching
and learning achievement. To gain more insights into
how the videos influence students’ knowledge acquisi-
tion, we suggest future research focus on the students’
cognitive engagement while watching the instruc-
tional videos.

Another suggestion for future research is to com-
pare the knowledge retention of students who watch
short instructional videos with students who follow
teachers” virtual instructions. In our study, the exam
took place right after the regular classes. We have
only assessed the students’ short-term comprehension
of statistics knowledge. Short videos might have
helped students more than virtual guidance from
teachers because the videos help keep students inter-
ested or focused on learning content for a short
period. One of the future research topics could be the
effects of short instructional videos on long-term
knowledge acquisition.

By a way of closure to this study, we would like to
share some of our experiences with the designers of
short instructional videos.

1. Designing attractive short instructional videos
needs coordinated effort. For this study, we created
twenty-four short videos for a 6-week course.
Although each video is only 2min long on aver-
age, it took a team of five statistics teachers and
one ICT staff member over 40h to create them.
We used multiple pilot tests to improve the qual-
ity of the content and visual depiction. Because
the videos can be repeatedly used, it is cost-
effective to invest in this process in the long run.

2. Self-testing allows students to manage their own
learning and internalize the knowledge. Hung and
Zhang (2012) stated that students achieved higher
grades because they are actively engaged in the
digital learning system, such as a higher frequency
of assessment for course materials. Students
reported that the quiz questions encouraged them
to watch the short videos intently. Some of them
reviewed the videos many times to answer
the question.

3. Teachers’ guidance is still necessary for the group
who watch short instructional videos. In the

JOURNAL OF EDUCATION FOR BUSINESS . 9

experimental group, although quiz questions all
correspond to the short video content, students
still had various questions requiring help from
teachers. In sum, short instructional videos can
replace partly, but not completely, the teacher’s

instructions.
ORCID
Ning Ding (® http://orcid.org/0000-0003-1045-4770

References

Carmichael, M., Reid, A.-K., & Karpicke, J. D. (2018).
Assessing the impact of educational video on student
engagement, critical thinking and learning: The current
state of play (White Paper). Thousand Oaks, CA: SAGE
Publishing, Inc.

Carver, R., Everson, M., Gabrosek, J., Horton, N., Lock, R.,
Mocko, M., Wood, B. (2016). Guidelines for
Assessment and Instruction in  Statistics Education
(GAISE) College Report 2016. Retrieved from https://com-
mons.erau.edu/publication/1083.

CATS (1994). Modern Interdisciplinary University Statistics
Education. In Committee on Applied and Theoretical
Statistics Proceedings of a Symposium. Retrieved from
http://www.nap.edu/catalog/2355/moderninterdisciplinary-
university-statistics-education-proceedings-of-a-symposium.

Chance, B., Ben-Zvi, D., Garfield, J., & Medina, E. (2007).
The role of technology in improving student learning of
statistics. Technology Innovations in Statistics Education,
1(1). doi:10.5070/T511000026

Chen, C. M., & Wu, C. H. (2015). Effects of different video
lecture types on sustained attention, emotion, cognitive
load, and learning performance. Computers & Education,
80, 108-121. doi:10.1016/j.compedu.2014.08.015

Clifton, A., & Mann, C. (2011). Can YouTube enhance stu-
dent nurse learning? Nurse Education Today, 31(4),
311-313.

Cobb, G. (1992). Teaching statistics. Heeding the call for
change: Suggestions for curricular action 22, 3-43.

Cobb, G. W. (2007). The introductory statistics course: A
ptolemaic  curriculum?  Technology Innovations in
Statistics Education, 1(1). doi:10.5070/T511000028

Cobb, G. W., & Moore, D. S. (1997). Mathematics, statistics,
and teaching. The American Mathematical Monthly,
104(9), 801-823. doi:10.1080/00029890.1997.11990723

Craig, C. L, & Friehs, C. J. (2013). Video and HTML:
Testing online tutorial formats with biology students.
Journal of Web Librarianship, 7(3), 292-304. doi:10.1080/
19322909.2013.815112

Craighead, C. W. (2004). Right on target for time-series
forecasting. Decision Sciences Journal of Innovative
Education, 2(2), 207-212. doi:10.1111/j.1540-4609.2004.
00046.x

Driscoll, A., Jicha, K, Hunt, A. N., Tichavsky, L., &
Thompson, G. (2012). Can online courses deliver in-class
results? A comparison of student performance and satis-
faction in an online versus a face-to-face introductory


https://commons.erau.edu/publication/1083
https://commons.erau.edu/publication/1083
http://www.nap.edu/catalog/2355/moderninterdisciplinary-university-statistics-education-proceedings-of-a-symposium
http://www.nap.edu/catalog/2355/moderninterdisciplinary-university-statistics-education-proceedings-of-a-symposium
https://doi.org/10.5070/T511000026
https://doi.org/10.1016/j.compedu.2014.08.015
https://doi.org/10.5070/T511000028
https://doi.org/10.1080/00029890.1997.11990723
https://doi.org/10.1080/19322909.2013.815112
https://doi.org/10.1080/19322909.2013.815112
https://doi.org/10.1111/j.1540-4609.2004.00046.x
https://doi.org/10.1111/j.1540-4609.2004.00046.x

10 N. DING ET AL.

sociology course. Teaching Sociology, 40(4), 312-331.
doi:10.177/0092055X12446624

Figlio, D., Rush, M., & Yin, L. (2013). Is it live or is it inter-
net? Experimental estimates for the effects of online
instruction on student learning. Journal of Labor
Economics, 31(4), 763-784. doi:10.1086/669930

Fiorella, L., & Mayer, R. E. (2018). What works and doesn’t
work with instructional video. Computers in Human
Behavior, 89, 465-470. doi:10.1016/j.chb.2018.07.015

Forster, M., Maur, A., Weiser, C., & Winkel, K. (2022). Pre-
class video watching fosters achievement and knowledge
retention in a flipped classroom. Computers & Education,
179, 104399. doi:10.1016/j.compedu.2021.104399

Forte, J. A. (1995). Teaching statistics without sadistics.
Journal of Social Work Education, 31(2), 204-218. doi:10.
1080/10437797.1995.10672258

Garfield, J. (2001). Evaluating the impact of educational
reform in statistics: A survey of introductory statistics
courses. Final Report for NSF Grant REC-9732404.

Garfield, J., & Ben-Zvi, D. (2007). How students learn sta-
tistics revisited: A current review of research on teaching
and learning statistics. International Statistical Review,
75(3), 372-396. doi:10.1111/j.1751-5823.2007.00029.x

Gilboy, M., Heinerichs, S., & Pazzaglia, G. (2015).
Enhancing student engagement using flipped classroom.
Journal of Nutrition Education and Behavior, 47(1),
109-114. doi:10.1016/j.jneb.2014.08.008

Ginns, P., Martin, A. J., & Marsh, H. W. (2013). Designing
instructional text in a conversational style: A meta-ana-
lysis. Educational Psychology Review, 25(4), 445-472. doi:
10.1007/s10648-013-9228-0

Ginting, K., Syafitri, D., Nehe, C., Manullang, N, &
Tarigan, S. (2019). Improving students’ skill in writing
narrative text through animation movie. Linguistic,
English Education and Art (LEEA) Journal, 3(1), 230-237.
doi:10.31539/leea.v3i1.1000

Gould, R. (2010). Statistics and the modern student.
International Statistical Review, 78(2), 297-315. doi:10.
1111/j.1751-5823.2010.00117.x

Guo, P. J., & Reinecke, K. (2014). Demographic differences
in how students navigate through MOOCs. In
Proceedings of the first ACM conference on Learning @Q
scale conference - LQS 14 (pp. 21-30). New York, NY:
ACM Press. doi:10.1145/2556325.2566247

Guo, P. J., Kim, J., & Rubin, R. (2014). How video produc-
tion affects student engagement. In Proceedings of the first
ACM conference on Learning Q scale conference - LQS
’14 (pp. 41-50). New York, NY: ACM Press. doi:10.1145/
2556325.2566239

Haughton, J., & Kelly, A. (2014). Student performance in an
introductory business statistics course: Does delivery
mode matter? Journal of Education for Business, 90(1),
31-43. doi:10.1080/08832323.2014.968518

Henderson, M. L., & Schroeder, N. L. (2021). A systematic
review of instructor presence in instructional videos:
Effects on learning and affect. Computers and Education
Open, 2, 100059. doi:10.1016/j.cae0.2021.100059

Hibbert, M. (2014). What makes an online instructional
video compelling? Retrieved from http://www.educause.
edu/ero/article/what-makes-online-instructional-video-com
pelling?

Horton, N. J., & Hardin, J. S. (2015). Teaching the next
generation of statistics students to “think with data™
Special issue on statistics and the undergraduate curricu-
lum. The American Statistician, 69(4), 259-265. doi:10.
1080/00031305.2015.1094283

Hung, J. L., & Zhang, K. (2012). Examining mobile learning
trends 2003-2008: A categorical meta-trend analysis
using text mining techniques. Journal of Computing in
Higher Education, 24(1), 1-17. doi:10.1007/s12528-011-
9044-9

Kay, R. H. (2012). Exploring the use of video podcasts in
education: A comprehensive review of the literature.
Computers in Human Behavior, 28(3), 820-831. doi:10.
1016/j.chb.2012.01.011

Khlaif, Z. N, & Salha, S. (2021). Using TikTok in education: A
form of micro-learning or nano-learning? Interdisciplinary
Journal of Virtual Learning in Medical Sciences, 12(3),
213-218. doi:10.30476/ijvlms.2021.90211.1087

Kros, J. F., & Rowe, W. J. (2016). Business school forecast-
ing for the real world. In Advances in business and man-
agement forecasting (pp. 149-161). Bingley, UK: Emerald
Group Publishing Limited.

Kunter, M., & Voss, T. (2013). The model of instructional
quality in COACTIV: A multicriteria analysis. In M.
Kunter, J. Baumert, W. Blum, U. Klusmann, S. Krauss, &
M. Neubrand (Eds.), Cognitive activation in the mathem-
atics classroom and professional competence of teachers,
mathematics teacher education (Vol. 8, pp. 97-124). New
York, NY: Springer.

Lancellotti, M., Thomas, S., & Kohli, C. (2016). Online
video modules for improvement in student learning.
Journal of Education for Business, 91(1), 19-22. doi:10.
1080/08832323.2015.1108281

Lee, K., & Lai, Y. (2017). Facilitating higher-order thinking
with the flipped classroom model: A student teacher’s
experience in a Hong Kong secondary school. Research
and Practice in Technology Enhanced Learning, 12(1), 8.
doi:10.1186/s41039-017-0048-6

Legaki, N. Z. Xi, N., Hamari, J., Karpouzis, K, &
Assimakopoulos, V. (2020). The effect of challenge-based
gamification on learning: An experiment in the context
of statistics education. International Journal of Human-
Computer Studies, 144, 102496. doi:10.1016/j.ijhcs.2020.
102496

Manyika, J., Chui, M., Brown, B., Bughin, J., Dobbs, R,
Roxburgh, C., & Byers, A. H. (2011). Big Data: The next fron-
tier for innovation, competition, and productivity. Retrieved
from  http://www.mckinsey.com/insights/business_technol-
ogy/big_data_the next_frontier_for_innovation

Marchionini, G. (2003). Video and learning redux: New
capabilities for practical use. Educational Technology,
43(2), 36-41.

Martin, P. A. (2016). Tutorial video use by senior under-
graduate electrical engineering students. Australasian
Journal of Engineering Education, 21(1), 39-47. doi:10.
1080/22054952.2016.1259027

Merkt, M., Weigand, S., Heier, A., & Schwan, S. (2011).
Learning with videos vs. learning with print. The Role of
Interactive Features. Learning and Instruction, 21,
687-704. doi:10.1016/j.]learninstruc.2011.03.004

Mok, H. N. (2014). Teaching tip: The flipped classroom.
Journal of Information Systems Education, 25(1), 7.


https://doi.org/10.177/0092055X12446624
https://doi.org/10.1086/669930
https://doi.org/10.1016/j.chb.2018.07.015
https://doi.org/10.1016/j.compedu.2021.104399
https://doi.org/10.1080/10437797.1995.10672258
https://doi.org/10.1080/10437797.1995.10672258
https://doi.org/10.1111/j.1751-5823.2007.00029.x
https://doi.org/10.1016/j.jneb.2014.08.008
https://doi.org/10.1007/s10648-013-9228-0
https://doi.org/10.31539/leea.v3i1.1000
https://doi.org/10.1111/j.1751-5823.2010.00117.x
https://doi.org/10.1111/j.1751-5823.2010.00117.x
https://doi.org/10.1145/2556325.2566247
https://doi.org/10.1145/2556325.2566239
https://doi.org/10.1145/2556325.2566239
https://doi.org/10.1080/08832323.2014.968518
https://doi.org/10.1016/j.caeo.2021.100059
http://www.educause.edu/ero/article/what-makes-online-instructional-video-compelling?
http://www.educause.edu/ero/article/what-makes-online-instructional-video-compelling?
http://www.educause.edu/ero/article/what-makes-online-instructional-video-compelling?
https://doi.org/10.1080/00031305.2015.1094283
https://doi.org/10.1080/00031305.2015.1094283
https://doi.org/10.1007/s12528-011-9044-9
https://doi.org/10.1007/s12528-011-9044-9
https://doi.org/10.1016/j.chb.2012.01.011
https://doi.org/10.1016/j.chb.2012.01.011
https://doi.org/10.30476/ijvlms.2021.90211.1087
https://doi.org/10.1080/08832323.2015.1108281
https://doi.org/10.1080/08832323.2015.1108281
https://doi.org/10.1186/s41039-017-0048-6
https://doi.org/10.1016/j.ijhcs.2020.102496
https://doi.org/10.1016/j.ijhcs.2020.102496
http://www.mckinsey.com/insights/business_technology/big_data_the_next_frontier_for_innovation
http://www.mckinsey.com/insights/business_technology/big_data_the_next_frontier_for_innovation
https://doi.org/10.1080/22054952.2016.1259027
https://doi.org/10.1080/22054952.2016.1259027
https://doi.org/10.1016/j.learninstruc.2011.03.004

Moore, D. S. (1997). New pedagogy and new content: The
case of statistics. International Statistical Review, 65(2),
123-165. doi:10.1111/§.1751-5823.1997.tb00390.x

Schmidt, H., Wagener, S., Guus, S., Keemink, L., & van der
Molen, H. (2015). On the use and misuse of lectures in
higher education. Health Professions Education, 1(1),
12-18. doi:10.1016/j.hpe.2015.11.010

Seaton, D. T., Bergner, Y., Chuang, I, Mitros, P, &
Pritchard, D. E. (2014). Who does what in a massive
open online course? Communications of the ACM, 57(4),
58-65. doi:10.1145/2500876

Seo, K., Dodson, S., Harandi, N. M., Roberson, N., Fels, S., &
Roll, I. (2021). Active learning with online video: The
impact of learning context on engagement. Computers &
Education, 165, 104132. doi:10.1016/j.compedu.2021.104132

Soffer, T., & Cohen, A. (2019). Students’ engagement char-
acteristics predict success and completion of online

JOURNAL OF EDUCATION FOR BUSINESS . 1

courses. Journal of Computer Assisted Learning, 35(3),
378-389. doi:10.1111/jcal.12340

Street, S. E., Gilliland, K. O., McNeil, C., & Royal, K
(2015). The flipped classroom improved medical student
performance and satisfaction in a pre-clinical physiology
course. Medical Science Educator, 25(1), 35-43. doi:10.
1007/s40670-014-0092-4

Varao-Sousa, T. L., & Kingstone, A. (2015). Memory for
lectures: How lecture format impacts the learning experi-
ence. PLOS Omne, 10(11), e0141587. doi:10.1371/journal.
pone.0141587

Winch, J. K., & Cahn, E. S. (2015). Improving student per-
formance in a management science course with
supplemental tutorial videos. Journal of Education for
Business, 90(7), 402-409. doi:10.1080/08832323.2015.
1081865


https://doi.org/10.1111/j.1751-5823.1997.tb00390.x
https://doi.org/10.1016/j.hpe.2015.11.010
https://doi.org/10.1145/2500876
https://doi.org/10.1016/j.compedu.2021.104132
https://doi.org/10.1111/jcal.12340
https://doi.org/10.1007/s40670-014-0092-4
https://doi.org/10.1007/s40670-014-0092-4
https://doi.org/10.1371/journal.pone.0141587
https://doi.org/10.1371/journal.pone.0141587
https://doi.org/10.1080/08832323.2015.1081865
https://doi.org/10.1080/08832323.2015.1081865

	Abstract
	Introduction
	Literature review
	Hypotheses development
	Short instructional videos vs. real-time virtual class
	Mathematical and language skills


	Methodology
	Participants and procedure
	Instrument
	Data collection procedure
	Measures
	Structured interviews

	Findings
	Descriptive analysis
	Effect of short instructional videos
	Short instructional videos and math skills
	Short instructional videos and English skills

	Discussion and conclusion
	Orcid
	References


