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ABSTRACT

Course content in higher education is increasingly provided via video lectures. Video quality var-

ies widely, from textbook publishers that provide professional quality videos to individual instructors

recording videos on their laptops. In this study, we randomly assigned students to one of two videos, one

high quality and one lower quality, to measure the causal effect of video quality. We combined this with

a difference-in-difference framework to account for possible confounding correlates. We examined the

effects on exam scores, homework scores, and student engagement. Our results suggest that video quality

has no impact on any of these student outcomes.

Keywords: online courses, video production quality, attention economics, online learning,

economic education

INTRODUCTION

In today’s information-rich world, students
have many things competing for their attention.
This competition is particularly acute in an online
setting where the entire internet is a click away
during an online lecture. Some video lectures are
undoubtedly more interesting than others. “In an
attention utopia, dry lectures and textbooks would
be replaced by more entertaining educational
experiences—often technologically facilitated”
(Davenport & Beck, 2001, p. 218).

In this paper, we conduct an experiment to test
whether improving the production quality of online
content improved student engagement and learning
outcomes in a business statistics class. The higher
production value video did not significantly affect
student engagement or performance. Perhaps this
should not come as a surprise, as more sophisti-
cated videos also add to the cognitive load of the
student. After a background and literature review,
this paper describes our data and methodology,

discusses the model and results, then concludes
and offers suggestions for future research. Recent
developments in artificial intelligence (AI) are
changing the way course content is provided in
significant ways, and this includes producing lec-
ture videos. It is now relatively easy (but not yet
inexpensive) to produce high quality video con-
tent with off-the-shelf software. The question is
whether the expansion of video content with high
production value, from whatever source, improves
student outcomes.

BACKGROUND AND LITERATURE REVIEW

In 1971, Herbert Simon warned of a new real-
ity brought about by expanding technology. We are
now living in his foretold “information-rich world”
where a chief problem is no longer how to deal with
scarcity of information, but how to allocate our
scarce ability to pay attention to important informa-
tion when there exists an overabundance (Simon,
1971). Indeed, “...information is not in short supply
in the new information economy. We’re drowning
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in it” (Lanham, 2001, p. 39) and attention is a
scarce cognitive resource (Kahneman, 1973). The
amount of information available far exceeds our
ability and desire to process it, sometimes lead-
ing to situations where people pay attention to the
wrong things to the detriment of themselves and
others (Anderson & de Palma, 2012).

In such an information-rich world, students
bear a cost when acquiring information each time
they decide to allocate their scarce attention to a
topic. In an online setting, for example, each stu-
dent compares the uncertain benefit of paying
attention to an online lecture for an hour to the
attention cost of doing so when deciding whether to
spend the hour on the online lecture (Simon, 1971).
Engagement is costly and the benefits are uncertain
(Caplin & Dean, 2015). A student deciding whether
to carefully watch an online video compares the
cost of doing so against the uncertain payoff of
having a better understanding or, perhaps, a higher
grade. While more information is better, the stu-
dent’s attention is scarce. So, they must decide not
whether the lecture is informative, but whether
it is worth the cost of reduced cognitive capacity
for all the other things in life competing for their
attention. Further, the act of paying attention (and
even of deciding what to pay attention to) draws
down the well of attention left for other things
(Wojtowicz & Loewenstein, 2020).

Student Attention and Engagement

Student attention is a particularly important
issue in an online setting where student motiva-
tion is negatively impacted by, among other things,
distractions at home, a lack of instructor’s physical
presence, and issues with technology (Adelson &
Keen, 2023). Online education has grown rapidly
over the last 30 years, even before COVID-19 (Ni,
2013; Scagnoli et al., 2019). The COVID-19 pan-
demic forced many higher education institutions
to shift to online or partially online learning, dra-
matically increasing students’ exposure to online
coursework (Humber, 2021). Overall, faculty and
students reported that the online courses were not
as good as the previous, in-person versions (Kelly
& Columbus, 2020). Keeping students engaged in
this new setting quickly emerged as an important
challenge for faculty (Stewart et al., 2021). Engaged
students are more likely to be successful, but stu-
dent engagement can be a complex endeavor that
requires a multidimensional effort (Bartlett, 2022).

Faculty attempted many strategies to maintain
engagement, including shorter 10- to 15-min-
ute instructional videos (Gordon, 2020). Guo et
al. (2014) found that students were more likely to
watch an entire video if it was very short—six min-
utes or less. Gantner & Kimbrel (2022) found that
engagement is positively correlated with instruc-
tor-made videos that feature embedded quizzes.
Students have responded more to some innovations
than others, but they preferred materials prepared
by the instructor (Stewart et al., 2021).
Universities should be very concerned about
online student attention and engagement, as
well. Student engagement has generally been
positively linked to student satisfaction and reten-
tion, putting financial pressure on universities to
keep students engaged. If online learners are not
sufficiently engaged, it can negatively affect per-
sistence and attrition (Angelino et al., 2007). Even
small decreases in retention can translate into
millions of dollars in lost revenues from tuition,
state appropriations, and external funding (Kelly
& Columbus, 2020). Research on engagement in
an online course setting has increased in the last
decade as online coursework and degree programs
have proliferated (Humber, 2021). Engagement has
to do with the amount of time and energy a student
devotes to a learning experience (Angelino et al.,
2007; Kuh, 2009; Robinson & Hullinger, 2008) as
well as the knowledge gained as part of the course
(Humber, 2021). Students recognize that engage-
ment involves listening to lectures in addition to
completing other coursework, and their engage-
ment is related to their perceived engagement of
the instructor (Humber, 2021). Likewise, student
satisfaction is a prerequisite for effective online
learning and is an important factor in course com-
pletion. If the instructor seems to be putting in a
high-quality effort providing a high-quality experi-
ence, students report higher satisfaction and engage
more in response (Abdallah & Abdallah, 2022).
Student engagement with online course mate-
rials is sensitive to the types of communication
tools used by faculty (Humber, 2021). Well-run
discussion boards, for example, have been found
to increase engagement (Hamann et al., 2012).
Asynchronous tools, such as video lectures, allow
students to engage at their own pace. The additional
time for understanding and reflection are linked
to improved performance measures (Lundberg &
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Sheridan, 2015; Robinson & Hullinger, 2008). Also,
recorded lectures allow students to go back and
rewatch them before taking exams (Humber, 2021).
The content of recorded lectures may be particu-
larly important in math and statistics classes where
student anxiety and low self-efficacy are likely
present (Jiang & Ballenger, 2023). Using high qual-
ity online teaching materials are in the interest of
colleges and universities, as the perceived quality
of the online experience can impact accreditation
and rankings (Bennett & Bennett, 2002; Robinson
& Hullinger, 2008).

How do faculty get students to pay attention
and engage in an online environment? McCarthy
(2023) noted the need for more research to under-
stand what technologies and methods are effective
at promoting student engagement. This is a com-
plicated undertaking. Perifanou and Economides
(2022) identified no fewer than twenty digital
competencies that must be developed for effec-
tive online teaching. A necessary condition of
successful engagement and learning is keeping
the students’ attention focused on the task at hand
(Keller, 1987; Major, 2015). Modern technologies
such as Google Analytics or online video analyt-
ics have made measuring student attention possible
(Mackowiak et al., 2020). Dobrian et al. (2011)
quantified user engagement as total play time and
as total number of videos viewed. They found that
student engagement is sensitive to technical session
quality. Long join times or buffering times have
a negative impact on engagement, while the per-
ceived quality of the video has a positive impact. In
the future, there may be easy access to devices that
track brainwave activity or monitor head or eyeball
movements that give an indication of whether or
not a student is paying attention to the online lec-
ture that is playing (Davenport & Beck, 2001).

Potential Role of Video Quality

We are interested in whether the production
quality of the video in terms of sound, lighting,
etc., affects engagement in the same way that
technical issues like buffering times do. There
exists a dearth of literature directly investigating
the connection between video production quality
and student learning. One exception is Rickley
and Kemp (2021), who conducted a quasi-experi-
mental study where some students (control group)
were exposed to instructor-made videos, while
others (treatment group) were exposed to video

lectures designed and shot in studio with the help
of instructional designers. At the end of the course,
both groups were asked about their perceptions
of learning and satisfaction. The treatment group
exhibited a significant, positive correlation with
perceived learning and satisfaction. The reasons
for this correlation are unclear, but related litera-
ture indicates that these results should, perhaps,
not be surprising.

In an online setting, an instructor can attract
(but not necessarily maintain) attention with an
inspiring, well-made video (Keller, 1987, 2010;
Milman & Wessmiller, 2016). It is costly in terms
of time and resources to produce high quality
online teaching materials, which has led to faculty
reluctance to develop them (Allen & Seaman, 2015;
Gillett-Swan, 2017). However, student satisfaction
with online lectures has a strong positive relation-
ship with student perceptions of both the impact
of the video on learning outcomes as well as the
overall learning experience (Scagnoli et al., 2019).
Making the content interesting to the student is
key to sustained, focused attention because student
interest has been positively connected to self-
regulatory skills that impact student performance
outcomes (Hidi & Ainley, 2012; Wang et al., 2013).
Student engagement can be positively affected
by building a rapport, or trying to make the stu-
dents feel like they know the instructor (Samawi &
Al-kreimeen, 2022). Rosenthal and Walker (2020)
noted that students are sensitive to the instructor’s
social presence in a class and that the social pres-
ence is strengthened when the instructor is seen
on-screen in recorded videos. Grant (2021) pointed
out, however, that “although students might enjoy
listening, reading, or doing, they don’t actually
learn better that way” (p. 177). So, even if the dif-
ferent video got their attention, that might not lead
to better learning.

The Community of Inquiry (COI) model is
among the most frequently used to study online
learning (Kim & Gurvitch, 2022). COI establishes
an explanation for why a dynamic video with high
production values might impact student atten-
tion. This model describes three critical factors in
learning environments: teaching presence, social
presence, and cognitive presence (Garrison et al.,
1999). Teaching presence is an important factor for
student outcomes in online classes (Croxton, 2014;
Spears, 2012), and it is highlighted by the presence
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of the instructor in video and audio (Scagnoli et
al., 2019). Interaction with well-made video lec-
tures has been tied to better student perceptions
of teacher presence and social presence, which
increases engagement by establishing a connec-
tion with the instructor who is shown as a real
person in the class (Jones et al., 2008; Scagnoli &
Packard, 2011). Videos featuring teacher presence
help create an emotional tie for the student with the
material, the class, and the instructor (Garrison &
Vaughan, 2008). Social presence involves inter-
action and engagement among students and with
instructors (Kehrwald, 2008). Teaching videos
that include audio and video of the instructor also
enhance the instructor’s social presence and facili-
tate engagement and positive learning outcomes
(Scagnoli et al., 2019). Cognitive presence refers
to how much students build and confirm meaning
through discourse and reflection (Arbaugh, 2008).
This type of presence begins with a triggering
event, which leads to exploration and engagement
with the content (Garrison & Arbaugh, 2007). This
triggering event is something that piques the stu-
dent’s interest and motivation to engage with the
course material, such as an entertaining, high qual-
ity production of a lecture (McHugh et al., 2020).
Social presence can be an important driver of cog-
nitive presence and is often overlooked in online
course design (Kim & Gurvitch, 2022).

To attract a student’s attention, “It would be
far more effective to send one very unusual mes-
sage than a thousand typical ones” (Davenport
& Beck, 2001, p. 59). Rose (2010) asserted that
online educators can combat the negative effects
of continuous partial attention by either producing
flashier content to temporarily attract attention or
developing tools to help learners control their atten-
tion. Importantly, students have identified action,
entertainment, and production value as desir-
able features of instructional videos (Pflugfelder,
2013). Students who are satisfied with video lec-
tures are known to engage more and report feeling
like they learn more (Scagnoli et al, 2019). Student
perceptions of online coursework improve with
innovative and engaging course materials, includ-
ing videos (Bhattacharya et al., 2020). Occasional
humor can be a way to build the kind of engage-
ment-inducing rapport discussed above (Dumford
& Miller, 2018). These innovations may function
by projecting referent power that is developed

when students are able to more personally identify
with the instructor. Drawing from such referent
power helps calm anxiety in difficult subjects and
aids student learning through improved cognitive
presence (Watts, 2022).

A lively presentation combined with well-
crafted content can be used to effectively relay
serious, relevant material (Polek, 2010). People are
biologically predisposed to pay attention to some
things more than others. Invoking a psychological
need, such as food and water, takes precedence over
a lower priority need. Weapons, new or interesting
facts, accurate information, music, and adven-
tures rate higher in Maslow’s attention hierarchy
than, say, personal enlightenment (Davenport &
Beck, 2001). Perhaps partly because of this, sto-
rytelling is a widely recommended way to secure
attention (Christie, 2018). Zak (2014) advised
businesspeople to begin each presentation with a
story, which invokes empathy and motivates coop-
eration. Stories and parables are well-documented
drivers of student interest in lectures because they
engage the audience’s mind and emotions (Green,
2004; Green & Brock, 2000). A good story adds a
plot and makes a lesson a memorable experience
(Christie, 2018). Storytelling continues to moti-
vate viewers after the story ends, which explains
why viewers might be motivated to work out after
watching the movie 300 (Zak, 2014), or, perhaps, to
study statistics after watching an engaging video
about the central limit theorem. Davenport & Beck
(2001) asserted that psychobiology research sug-
gests adhering to the following principles: (@) limit
the video to a few pieces of information, (b) make
the video as different as possible from those around
it, and (C) invoke basic needs like safety, such as by
holding a snake during the video(!).

Students pay attention to things they must pay
attention to, but also to things they want to pay
attention to (Davenport & Beck, 2001). Attention is
everything in cyberspace, and the words, images,
and sounds teachers use are the keys to grabbing
and holding student attention online, where merely
making information available does not guarantee
students (or investors) will pay attention to it (Da et
al., 2011). In fact, disengaged students may respond
to online course materials by adopting ruthlessly
efficient behaviors such as satisficing, rather than
optimizing, their educational experience with a
class. In other words, they may be incentivized to
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skip through subject content and adequately meet
the course expectations rather than work towards
excellence. (Gantner & Kimbrel, 2022). Students
report that good videos improve their engagement
and motivation (Evans & Cordova, 2015). Style
and substance are critical in this new economy of
attention, where the abundance of online videos
increases the responsibility of content provid-
ers to maximize their ability to attract attention.
(Dobrian et al., 2011; Lanham, 2001). High produc-
tion values, music, jump cuts, novelty in format
and tone, storytelling, action, and a touch of ser-
endipity or randomness engage higher levels of
attention. Production values, in particular, make an
important statement in a visual age where images
surpass words for a new generation of students
(Davenport & Beck, 2001). A group’s collective
attention can be affected by the degree of novelty
in the storytelling, especially if a social network
exists that allows the group to communicate with
one another about the story (Wu & Huberman,
2007). Unfortunately, many online economics and
statistics videos are high on substance but lacking
in style.

DATA & METHODOLOGY

Most introductory statistics textbooks focus
too much on math and too little on concep-
tual understanding. Some professors have tried
alternate approaches using tricks, activities, sto-
ries, and real-life examples to encourage student
engagement. Raviv and Barb (2020) explain that
students feel they learn abstract concepts like the
normal distribution best through visual and engag-
ing lessons. Our hypothesis is that a lively video
with a good story and high production values will
increase student engagement in an online busi-
ness statistics class. Consistent with the literature
above, an occasional video that is unusual and
engaging in its presentation may increase student
attention and engagement by stimulating cognitive,
teaching, and social presence, as well as trigger-
ing the established benefits of storytelling. To test
our hypothesis, we conducted an experiment in our
online business statistics class.

Students in the class were randomly assigned
to treatment and control groups. For the first half of
the class, content lectures were recorded with the
instructor writing notes and working problems on
the screen with a voice over audio. The instructor

was not on screen. About halfway through the
course is the introduction to the central limit theo-
rem lecture. For this week, students in the control
group saw a lecture like the previous ones—notes
on the screen with an audio voice over. Students in
the treatment group saw a lecture that was identical
in content, but very different in style from the pre-
vious lectures. The treatment lecture was produced
by a professional video producer on the university
staff and featured the instructor on screen deliv-
ering the content as part of a story featuring loud
rock music in the intro, professional video and
sound, and occasional action movie special effects.
The students take the course online and indepen-
dently, so they were unaware that an alternative
video was shown to other students.

Estimation Strategy

Our estimation strategy is a randomized trial,
where the treatment group (T) was directed to the
higher quality video, and the control group (C)
was exposed to the status quo video. Though the
treatment was initially randomly applied, some
students may have been exposed later to the video
that was not assigned to them, and there is no way
to determine if this occurred. In addition, there
is evidence that some students did not complete
viewing the entire video assigned, and a handful
did not engage with the video content at all. In
order to mitigate any noncompliance bias, we used
an “intention to treat” approach where outcomes
are measured according to the original assignment
to treatment and control groups. We also controlled
for observed possible confounders.

Causal Framework
The difference in the outcome for the treated
group is

where Y is the posttreatment outcome and Y,
is the pretreatment outcome. Likewise, the differ-
ence in outcome for the control group is

E(Y,|C) - E(Y,[C).

The difference-in-difference estimate of the
causal effect of the treatment is

(ECY,IT) - EY,IT)- (E(Y,[C) - E(Y,C)).
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If the treatment is randomly applied, then
E(Y,IT) = E(Y,|C)
and the difference-in-difference is simply
E(Y,IT) - E(Y,|C),

or, the difference in the average posttreatment
outcomes.

In a regression context, let time = 0,1 if pre- or
posttreatment, and treat = 0,1 if in the control or
treatment group. Then our estimation equation is

Y=+ B, time + B, treat + B, treat*time + 3, covariates

With random assignment of the treatment,
(the average difference in pretreatment outcomes)
should be equal to zero. The coefficient is the dif-
ference-in-difference estimate of the causal effect
of the treatment.

Experimental Design

The assignment of students to the treatment and
control groups was random and completed at a point
in the semester just prior to covering sampling dis-
tributions and the central limit theorem. Data on
possible covariates were collected for each individ-
ual student, including sex, ACT composite score (or
equivalent, using standard equivalency tables), overall
Grade Point Average (GPA) up to the beginning of
the semester, major field of study, and class (deter-
mined by cumulative credit hours up to the beginning
of the semester—classified as Sophomore, Junior, or
Senior). Attrition was very low—only two students
dropped the course after group assignment but before
the next exam occurred, one in the control group and
one in the treatment group. As mentioned in the pre-
vious section, the students were not informed about
what type of study was being conducted and, unless
they were informed by students in another group, did
not know that they were watching different content
videos. Likewise, the instructors were unaware until
after completion of the trial which students were in
which group. This can be considered a double-blind
test since neither student nor instructor knew whether
the student was in the control or treatment group. The
video that the students were provided in the control
group can be considered a placebo. These two designs
of the experiment helped minimize the effects of any
confounding variable.

RESULTS

We examined the data for any pretreatment
differences in observed characteristics for the treat-
ment and control groups, as detailed in Table 1. A
t-test of differences in means between control and
treatment groups for numeric variables showed no
statistically significant differences. These include
ACT score and GPA as well as pretreatment out-
come variables average homework score up to the
treatment (pre-homework), the score on the first
exam (pre-exam), and average percentage of the
videos viewed (pre-pctview) prior to. A chi-squared
test of independence was conducted for the categori-
cal variables “female” (a dummy variable equal to 1
if female) and “junior” (@ dummy variable equal to 1
if a junior, O if sophomore or senior). Again, all dif-
ferences are statistically insignificant. Though there
may still be an unobserved confounder that might
bias the measure of the treatment, it is less likely as
the balance between control and treatment groups of
the observed characteristics indicate that the random
assignment was successful in removing the effects
of possible endogeneity or selection bias.

TableT..
Descriptive Statistics Pretreatment Variables

Variable Mean Mean Difference Te_s t
Control | Treated Statistic
GPA 3.136 3.233 -0.097
(0.596) (0.493) (0.124) -0.78115
ACT 24.399 23.539 0.860
(4.265) (3.435) (0.897) 0.95922
pre-homework 85.941 89.352 =341
(16.7656) | (15.696) (3.700) -0.92185
pre-exam 79.843 82.681 -2.838
(10.024) (9.47) (2.222) -1.21M
pre-pctview 73.674 78.424 -4.750
(23.619) (19.059) (5.050) | -0.94054
female 0.3847 0.5263 -01417
(0.0779) | (0.0809) (0.135) 1.5587
junior 0.3589 0.421 -0.0621
(0.0768) | (0.0801) (0.1112) 0.3189

Note. Standard errorsin parentheses
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Regression estimates of the difference-in-dif-
ference measure of the treatment effect on three
different outcomes are reported in Table 2. The
first column of the table shows the measure without
controlling for covariates. The only variable that is
statistically significant is , the coefficient on Time.
This merely indicates that the average grade on the
second exam was 6 points lower than that on the
first exam. This is the usual pattern of performance
in this course as the material becomes conceptually
more difficult between the first and second exam.
The coefficient , the coefficient on the interaction

Table 2.
Difference-in-Difference Estimates of Causal Effects

term that is the difference-in-difference measure
of the causal effect, is negative. This indicates the
treatment actually lowered performance on the
exam, though the difference is statistically insignifi-
cant. Column 2 of Table 2 adds potential covariates:
Male, Senior, BMGT ACT, and GPA. Again, the
difference-in-difference estimate of the treatment
effect is negative, though not statistically significant
from zero. Note that two observations are lost due to
missing values. The only other nonzero coefficient
IS GPA.Columns 3 and 4 of Table 2 provide esti-
mates of the causal effect on the Homework score.

Dependent Variable
Exam Homework Pctview
0] () @) (4) (5) (6)

Treat 2.837 2.649 3.41 1.071 4749 5.022
(2.348) (2.285) (3.516) (3.416) (5.220) (5.443)

Time -6.064** -5.942** 4.264 3.607 6.076 5.742
(2.332) (2.230) (3.516) (3.358) (5.450) (5.583)

Time*Treat -3.867 -3.989 1.025 1.604 3.068 3.280
(3.320) (3.133) (5.005) (4.18) (7.495) (7.597)

Male 1.590 2.399 -3.414
(1.627) (2.451) (3.941)

Senior 3.080 -0.495 -2.917
(2.512) (3.783) (6.379)

BMGT 3.582 5135 1157
(4.261) (6.379) (9.963)

GPA 7.4966** 12.303*** 5.833
(1.695) (2.563) (4.185)

ACT 0.132 -0.786** 0.496
(0.236) (0.358) (0.588)
Constant 79.843*** 51.328*** 85.941** 65.520** 13.674%** 45.67*
(1.649) (1.248) (2.470) (10.973) (3.766) (17.88)

Observations i 75 76 74 T 69

R2 0141 0.282 0.041 0.199 0.050 0.099

Note: standard errorsin parentheses; “p < 0.1;**p < 0.05; ***p < 0.01
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Once again, the estimated causal effect is not sta-
tistically significant. The only nonzero effects were
the coefficients on GPA and ACT. Interestingly, the
coefficient on ACT is negative. Finally, columns
5 and 6 are regression estimates for the outcome
variable “pctview,” the percentage of the video that
was viewed by the student. There was essentially
no effect of the higher production value video on
our measure of student engagement.

CONCLUSIONS & FUTURE RESEARCH

The higher production value video did not
significantly affect student engagement or perfor-
mance, at least in our experiment. Perhaps this
should not come as a surprise. A known potential
pitfall of interventions designed to improve atten-
tion and engagement concerns the cognitive load.
Deck and Jahedi (2015) examine cognitive load
experiments and conclude that increasing cogni-
tive load leads to impaired reasoning and poorer
math performance, among other effects. Reeves
(2013) describes the online phenomenon of flow,
where one activity online spurs an internet user
to engage in another online activity that may only
be tangentially related (e.g., a YouTube rabbit-
hole). A central limit theorem video that evokes
old action movies may encourage the viewer to
go watch Rambo instead of developing a deeper
understanding of probability or otherwise increase
the cognitive load on the viewer’s scarce attention.
Further, online users learn to avert their eyes from
ads on their screens, indicating that our brains
have automatic attention-protecting features that
work against innovative distractions (Davenport &
Beck, 2001). Indeed, the most important function
of attention may involve screening information out
rather than taking it in (Davenport & Beck, 2001).

We are, however, reluctant to assert the gener-
alizability of the results in this paper for several
reasons. First, online course innovations are likely
to have different impacts on engagement and
learning in different classes (Ni, 2013). Higher
production value videos may be received very
differently in an art, economics, sociology, or edu-
cation classes, for example. Likewise, students in
majors not business-related may respond differ-
ently to enhanced video production. Second, we
have concerns about the variable “pctview” as a
measure of engagement. This variable represents
the percent of the video played by the student and

is measured by the university’s learning manage-
ment system. On the one hand, the results in this
paper were unchanged by other specifications of
this variable, such as Total Time Viewed or Video
Impressions. On the other hand, the students were
physically unobserved. We have no way of distin-
guishing a student who carefully watched the video
and took notes from one who turned on the video
and walked away while it played. The random
assignment should take care of this—on average,
the treatment and control groups should have simi-
lar rates of nonwatching. Technically, however, we
have no way of knowing how large the problem of
noncompliers is. Third, students may not be effec-
tively incentivized by higher grades. For example,
a student whose goal is a D may not be motivated
to learn a difficult concept if they already have a C
in the class. Literature in experimental economics
indicates that money is a much more reliable moti-
vator. Finally, anecdotal evidence from students
indicates that their viewing habits were entrenched
one way or the other by the middle of the semes-
ter when our experiment was performed. By then,
they may be watching the videos carefully or not,
no matter what the content looks like.

These results and concerns suggest there is
room for considerably more research in this area.
Future experiments should be conducted with
higher production quality videos in other subject
areas. Experiments could be designed using eye-
tracking technology or in the classroom where
subjects are observed. Cash awards for higher
performance could be added. An entire course of
higher quality videos (or at least a sequence of vid-
eos) could be produced and started early instead
of just one video midsemester. Such experiments
may be time consuming and resource expensive,
but it is important to pinpoint what is effective and
what does not matter. Online coursework in higher
education and the attention economy are not going
away. The benefits of determining the factors rel-
evant to capturing and keeping student attention in
the information age are enormous.
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